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Western Solutions, Inc. - Removal Report for Webster-Gulf Nuclear Industries, Inc., Webster, Harris County, Texas
CERCLIS ID TX000060542

EXECUTIVE SUMMARY

On 17 October 2001, OSC Greg Fife of the Region 6 EPA Response and Prevention B ranch

(EPA-RPB) tasked START-2 to respond to Webster-Gulf Nuclear Industries, Inc (GNI), located

at 202 Medical Center Boulevard, Webster, Harris County, Texas. The facility prepared radiation

sources for the medical and oil field industries. In 1983, an inadvertent breach of a 3-curie

americium-beryllium source prompted an extensive investigation and facility survey by the

Texas Depart of Health's Bureau of Radiation Control (TDH-BRC). The facility ceased

production in 1991 and continues to be in bankruptcy proceedings.

From 7 January 2001 through 9 May 2003, the EPA, the Superfund Technical Assessment and

Response Team (START-2), the U.S. Army Corps of Engineers (USACE) with the Rapid

Response contractor, through an Interagency Agreement with the EPA, completed cataloging

and surveying of the facilities radioactive sources as well as the demolition and transportation of

the sites three contaminated buildings. It was found that the original report, from the TDH-BRC,

of 12 radioactive sources being on site was inaccurate; there were 272 identified and cataloged

radioactive items found. (Attachment A). Additionally, the USAGE rapid contractor Shaw

Environmental Inc. (SHAW) transported radioactive debris and source materials to eight disposal

facilities via 181 shipments as per data provided by SHAW to the EPA (Attachment B).

START-2 performed many tasks during the operational period of the project under the direction

of the original Technical Direction Document (TDD) 06-01-10-0010 and subsequent TDD

(Attachment C). The most recent activity was from June 2, 2003 thru June 13, 2003 where

START-2 performed a post removal assessment of the site to determine the extent of any

remaining radioactive soil contamination. Additional details of all START-2 activities will be

published after the final removal has been completed in September of 2003.
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The EPA Task Monitor did not provide final approval of this report prior to the

completion date of the work assignment. Therefore, Weston Solutions, Inc. has

submitted this report absent the Task Monitor's approval.

The EPA Task Monitor has provided final approval of this report. Therefore,

Weston Solutions, Inc. has submitted this report with the Task Monitor's approval.
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1. INTRODUCTION

The Superfund Technical Assessment and Response Team (START-2) was tasked by the U.S.

Environmental Protection Agency (EPA) Region 6 Response and Prevention Branch (RPB),

under Contract Number 68-W-01-005 and Technical Direction Document (TDD) No. 06-01-10-

0010 (Appendix C) to perform oversight, sampling, and site managerial tasks during the removal

activities at the Gulf Nuclear Inc. (GNI) site. The GNI site is located in Harris County, Webster,

Texas at 202 Medical Center Blvd. All appendices are provided as a separate portable document

format (PDF) file. On January 7, 2001, START-2 initiated removal oversight activity at the GNI

site. START-2 has prepared this Interim Removal Report to describe the technical scope of

work that was completed.

The geographic center of the site is Latitude 29.54250° North and Longitude 95.12458° West, as

determined using a hand-held global positioning system (GPS) receiver operated in autonomous

mode. The reading was based on the North American Datum-83 (NAD-83) with an estimated

circular error of+/- 15 meters.
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2. PURPOSE AND SCOPE

The purpose of the removal action was to identify and catalog all radioactive sources and items

inside the facilities three buildings, determine the extent of the contamination, and properly

transport and dispose of all debr|y*en<rated on site.

The scope of work defined in the TDD includes documentation, sampling, and technical

assistance. START-2 was specifically tasked to conduct air monitoring, to maintain a site

logbook, to monitor containment and cleanup action, procure laboratory services, digitize

photographic documentation, and to review site records and technical documents. Additionally,

START-2 was tasked to coordinate with EPA's Office of Indoor Air and Radiation on Health

and Safety and sampling strategies, the Federal On-scene Coordinator (FOSC) Greg Fife, and the

U.S. Army Corps of Engineers (USAGE) onsite representative.
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3. SITE BACKGROUND

The following is a brief description of the site location, background information, and site

description.

The Webster facility was owned and operated by Gulf Nuclear Industries, which prepared

radiation sources for the medical and oil field industries, hi 1983, an inadvertent breach of a

3-curie americium-beryllium source prompted an extensive investigation and facility survey by

the Texas Department of Health- Bureau of Radiation Control (TDH-BRC). Webster ceased

production in 1991 and continues to be in bankruptcy proceedings. The EPA and USAGE have

completed a site survey of radiation contamination and building demolition activities and

determined that site contamination is above normal background levels with alpha, beta, gamma,

and neutron sources of radiation.
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4. ACTIONS TAKEN

The most recent activity was from 2 June 2003 thru 13 June 2003, where START-2 performed a

post removal assessment of the site to determine the extent of any remaining radioactive soil

contamination.

The Removal Assessment report included detailed use of surface and subsurface sampling,

surface scanning with 3x3 sodium iodide radiation instruments, and the use of ground

penetrating radar (GPR) to determine the extent of remaining contamination. The report will be

used by the EPA to determine a final volumetric quantity of soil to be removed during the final

removal action in September 2003. Additional details of all START-2 activities will be published

after the final removal has been completed in September of 2003.
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5. APPENDICES

Appendix A Summary of Identified and Cataloged Radioactive Items

Appendix B Summary of Disposal Shipments Provided by Shaw Environmental Inc.

Appendix C Copy of Technical Direction Document No. 06-01-10-0010
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Smear PPM per 100 cmA2 Beta 
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025 ITEM12.2 4--.-2002 2.47.50 PM 

ITEM12-2 

ArQ4| Cs\31 

lililliUil 
1023.00 1534.00 2045.00 

Energy (keV) 
Acquired: 4/2/2002 2:47:50 PM Real Time: 60.00 s. Live Time: 52.02 s. 
File: C:\User\GNIWEB~1\025 ITEM12.2 4-2-2002 2.47.50 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/025
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018 ITEM12 3- .3-2002 3.04.36 PM 

ITEM12 

1000 

j2 
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- M*4I 

100 

10 

A»J4/ - &>37 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:04:36 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\018 ITEM12 3-13-2002 3.04.36 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 8.46 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/018
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100 
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026 ITEM13.2 4-^-2002 2.50.14 PM 

ITEM13-2 

Csl3~? CoCoo 

liniiiiiiKiiiiiiiin 
512.00 1023.00 1534.00 2045.00 

Energy (keV) 
Acquired: 4/2/2002 2:50:15 PM Real Time: 60.00 s. Live Time: 57.18 s. 
File: C:\User\GNIWEB~1\026 ITEM13.2 4-2-2002 2.50.14 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/026
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019 ITEM13 3-.J-2002 3.11.46 PM 

ITEM13 

1000 /4M-Z*H — £ 5 - / 5 ? 

(0 
c 
3 
O 
O 

100 

023.00 
Energy (keV) 

Acquired: 3/13/2002 3:11:46 PM Real Time: 10.00 s. Live Time: 9.30 s. 
File: C:\User\GNIWEB~1\019ITEM13 3-13-2002 3.11.46PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/019ITEM13
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020 ITEM14 3-. ̂ -2002 3.20.04 PM 

ITEM14 

1000 

(0 

c 
3 
O 
O 

100 

512.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:20:03 PM Real Time: 10.00 s. Live Time: 9.44 s. 
File: C:\User\GNIWEB~1\020ITEM14 3-13-2002 3.20.04PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/020ITEM14
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1000 

021 ITEM15 3- .^-2002 3.35.45 PM 

ITEM15 

C3-&7 

100 

1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:35:45 PM Real Time: 10.00 s. Live Time: 9.28 s. 
File: C:\User\GNIWEB~1\021ITEM15 3-13-2002 3.35.45PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/021ITEM15
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100 

Counts 

027 ITEM16.2 4^.-2002 2.51.51 PM 

ITEM16-2 

k*%\ CsVTT 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 2:51:51 PM Real Time: 60.00 s. Live Time: 56.60 s. 
File: C:\User\GNIWEB~1\027ITEM16.2 4-2-2002 2.51.51 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/027ITEM16.2


022 ITEM16 3-. ̂ -2002 3.40.55 PM 

ITEM16 

1000 AtJM ~&M7 

CO 

c 
O 

O 

100 

1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:40:55 PM Real Time: 10.00 s. Live Time: 9.38 s. 
File: C:\User\GNIWEB~1\022ITEM16 3-13-2002 3.40.55PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/022ITEM16


USEcology 
FS-TX-02-01 
Source Log 

Date S l ^ o ' E - BKG 
6" 
12" 
36" 

mR/hr 
^ . Z. 
C 21 
o.^ 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr 0/W 

3 r * r * t 

n KJ/f\ 
-O 
* " 

- 7 ^ 

-Z^rf-r 
(A 
K//A 
< I 

1 
5" 

Picture ^ ^"~ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

u^ 

\.i-&*>*r 
OH-

6.7^ 

*~^ 

0'^ 
6 . "I— 
0 3?r 

*&%,,&> 3V.one 
10J W st;o$o 

ICPM Alpha 
Direct Beta/Gamma 

1 

Info on source: T(?A$H TW6\l 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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028 ITEM17.2 4 i-2002 2.53.34 PM 

ITEM17-2 

Atlrtl £oM &131 

1000-

100 

Counts 

iiio 
2045.00 1023.00 

Energy (keV) 
Acquired: 4/2/2002 2:53:34 PM Real Time: 60.00 s. Live Time: 44.38 s. 
File: C:\User\GNiWEB~1\028 ITEM17.2 4-2-2002 2.53.34 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNiWEB~1/028


023 ITEM17 3 .3-2002 3.47.15 PM 

ITEM17 

CO 
+-> 

c 
3 
O 
O 

1000 

FtogJ .,*.* 

100 

10 

0.00 

f 
7( 

to-IS* 

*t 137 - A*ir2\\ - £l>-/& 

CS-JSl 

M 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:47:15 PM Real Time: 10.00 s. Live Time: 8.04 s. 
File: C:\User\GNIWEB~1\023ITEM17 3-13-2002 3.47.15PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/023ITEM17
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029 ITEM18.2 4 ..-2002 2.55.19 PM 

ITEM18-2 

10000rr A n ^ l A log M CZ\31 COLO 

1000-

100 

Counts 

1023.00 1534.00 2045.00 
Energy (keV) 

Acquired: 4/2/2002 2:55:19 PM Real Time: 60.00 s. Live Time: 53.76 s. 
File: C:\User\GNIWEB~1\029ITEM18.2 4-2-2002 2.55.19PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/029ITEM18.2


024 ITEM18 3-^-2002 3.52.04 PM 

ITEM18 

1000 

to 

c 
3 
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100 

0.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 3:52:04 PM Real Time: 10.00 s. Live Time: 8.26 s. 
File: C:\User\GNIWEB~1\024ITEM18 3-13-2002 3.52.04PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/024ITEM18


USEcology 
FS-TX-02-01 
Source Log 

Date 

J-TjfidZ... 

l/3J./02\ 

.Xx£/Z2. X±e>* X4CM. 

BKG 
6" 
12" 
36" 

mR/hr 
< * I 
<»Z 
0*2, 

Container # JLEL ££L <z-\ 2^z: 3-3 
External on pig in mR/hr S'O /£<? i ^ T Z - &**- \ l.V~ 
External on pig Neutron mR/rw <T 
Contact open pig mR/hr 

< -<LL _AL 

Beta on open pig mR/hr O/W 
7^2. £<< ^^^^^ / 

J£J2_ /£># • J U ^ / x J / / . s -

ir Picture 
Is 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

O.I 
<0.-z-

t-.Z. 
J ? J 

4^ 

*v 
0 , ie> 

0.2-
r ^ 
•# 

^ LA «• 

-s 
- * * Z -

*y,s-<^ 
y j . ^ 

»TL 
<.X 

/ K M * * 

McP 
^cius 

. £ 

.5 
. 7 . 

5c f- « 
7-Ol^S 

M^ ^fh— *y/A I CPM Alpha _£L 
Direct Beta/Gamma S"0 d«A> 

^ Z 2 /<? o > J 

Info on source: f j - <tJ£ J V / O ^ ^ 

Information on pig: r^ /A f-/A A//A *A yjC K 

Smear PPM per 100 cmA2 Alpha <: z-so <- Z£& 
Smear PPM per 100 cmA2 Beta o/bi 5"o^w-> c | e#J ££«?C? ŵ  ^ 4 - -̂ 4-

3 <:H*T 
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030ITEM19. -- ' 2002 2.57.04 PM 

ITEM19-2 

10000 /UDU) t»M C>137 

1000 

Counts 

512.00 
iiiiiii 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 2:57:04 PM Real Time: 60.00 s. Live Time: 54.26 s. 
File: C:\User\GNiWEB~1\030ITEM19.2 4-2-2002 2.57.04PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNiWEB~1/030ITEM19.2
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016 ITEM19 3-^:2-2002 3.02.14 PM 

ITEM19 
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0.00 

AM.. 

1534.00 512.00 
Energy (keV) 

Acquired: 3/22/2002 3:02:14 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\GNISOU~1\016 ITEM19 3-22-2002 3.02.14 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.64 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/GNISOU~1/016
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016 ITEM19 3-kfc-2002 3.02.14 PM 

ITEM19 
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b 61-^ 
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4M Zfl — d*/97 
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C5-I31 

0.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:02:14 PM Real Time: 10.00 s. Live Time: 9.64 s. 
File: C:\User\GNIWEB~1\016ITEM19 3-22-2002 3.02.14PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/016ITEM19
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017 ITEM20 3-^-2002 3.07.20 PM 

ITEM20 

AM HI &>&• e°?6<t Cs-137 

& \¥ 
\ / 

^ 0 7 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:07:20 PM Real Time: 10.00 s. Live Time: 9.64 s. 
File: C:\User\GNIWEB~1\GNISOU~1\017ITEM20 3-22-2002 3.07.20PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU~1/017ITEM20
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010 ITEM20-2 3-^-2002 10.00.43 AM 

ITEM20 

1000 

100 

Counts 

IE3.IUI3.U J.! tMi.ili 

1023.00 
Energy (keV) 

Acquired: 3/26/2002 10:00:43 AM Real Time: 120.00 s. Live Time: 0.00 s. 
File: C:\User\GNIWEB~1\010ITEM20-2 3-26-2002 10.00.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010ITEM20-2
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018 ITEM21 3-^-2002 3.11.26 PM 

ITEM21 
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^ j 

/-?" 

y 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 3/22/2002 3:11:26 PM Real Time: 10.00 s. Live Time: 9.30 s. 
File: C:\User\GNIWEB~1\GNISOU~1\018 ITEM21 3-22-2002 3.11.26 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU~1/018
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ITEM21 
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Energy (keV) 

Acquired: 3/22/2002 3:11:26 PM Real Time: 10.00 s. Live Time: 9.30 s. 
File: C:\tlser\GNIWEB~1\018 ITEM21 3-22-2002 3.11.26 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/tlser/GNIWEB~1/018
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019 ITEM22 3-^-2002 3.14.28 PM 

ITEM22 

<£f/37 

i 
512.00 534.00 

J 
1023.00 

Energy (keV) 
Acquired: 3/22/2002 3:14:28 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\GNISOU-1\019ITEM22 3-22-2002 3.14.28PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU-1/019ITEM22
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031 ITEM22.2 -r-2-2002 2.58.39 PM 

ITEM22-2 

Cs VY7 

1534.00 2045.00 
Energy (keV) 

Acquired: 4/2/2002 2:58:40 PM Real Time: 60.00 s. Live Time: 59.14 s. 
File: C:\User\GNIWEB~1\031 ITEM22.2 4-2-2002 2.58.39 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/031
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019 ITEM22 3-k_^2002 3.14.28 PM 

ITEM22 

AM Mt - C&l*l 

#•137 
KM*" 

0.00 
I 

534.00 
J 

1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:14:28 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\019ITEM22 3-22-2002 3.14.28PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/019ITEM22
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020 ITEM23 3-^-2002 3.15.32 PM 

ITEM23 

$%r 

£3 *F 'w T ** 
Jajfo 

512.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:15:32 PM Real Time: 10.00 s 
File: C:\User\GNIWEB~1\GNISOU~1\020 ITEM23 3-22-2002 3.15.32 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.52 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/GNISOU~1/020


032 ITEM23.2 -2-2002 3.00.41 PM 

ITEM23-2 

1.0E05cr 

10000 
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Countsjoo 

JM&/ (y(6Z- fritf /ULQ 

t?4& 

0.00 2.00 1534.00 
IljllllllJIillJill 

2045.00 023.00 
Energy (keV) 

Acquired: 4/2/2002 3:00:41 PM Real Time: 60.00 s. Live Time: 55.22 s. 
File: C:\User\GNIWEB~1\032ITEM23.2 4-2-2002 3.00.41 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/032ITEM23.2
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020 ITEM23 3-k<_-2002 3.15.32 PM 

ITEM23 

/ Ik* 'tfi* 

6H# 

£'£k 

512.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:15:32 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\020 ITEM23 3-22-2002 3.15.32 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.52 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/020
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Source Log 

Date ~^Z^Sz-

$ie+\ 
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6" 
12" 
36" 

mR/hr 
<-. I 
<.0. 
0.7-
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External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 
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/L ,-Z. 

trL-
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Picture 
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(SO 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
Weight in grams 

/^6 
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i.Z i*r* 
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- j . ^ r r * 
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jCPM Alpha z T 
Direct Beta/Gamma ^ O O / 

_£. ^ _ S ^ 

{ooo 

Info on source: Qfy* 

Information on pig: 

Smear DPM per 100 cmA2 Alpiia 
Smear DPM per 100 cmA2 Beta 

f^A 

U/A US r f* 

KJix 
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033 ITEM24.2 . 2-2002 3.04.36 PM 

ITEM24-2 

1000 A/57 £u&¥ 

100 

Counts 

0.00 1534.00 023.00 
Energy (keV) 

Acquired: 4/2/2002 3:04:37 PM Real Time: 60.00 s. Live Time: 57.34 s. 
File: C:\User\GNIWEB~1\033ITEM24.2 4-2-2002 3.04.36PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/033ITEM24.2
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021 ITEM24 3-k^-2002 3.17.28 PM 

ITEM24 

10 

0.00 

^ 
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* p l * 4 * " 

1534.00 

&* 

1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:17:28 PM Real Time: 10.00 s. Live Time: 9.78 s. 
File: C:\User\GNIWEB~1\021 ITEM24 3-22-2002 3.17.28 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/021
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034 ITEM25.2 . 2-2002 3.06.34 PM 

ITEM25-2 

/Ati«t 

II 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 3:06:34 PM Real Time: 60.00 s. Live Time: 59.08 s. 
File: C:\User\GNIWEB~1\034 ITEM25.2 4-2-2002 3.06.34 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

111 
2045.00 

file://C:/User/GNIWEB~1/034


£ 
c 
o 
O 

100 

10 

0.00 

AA1«I . 

022 ITEM25 3-^-2002 3.18.50 PM 

ITEM25 

&-LV ion- /?a,J<// 3Qy° 

sK 

d*P r* 
. < H < # * * ' 
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! $ > * " 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 3:18:50 PM Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEB~1\022ITEM25 3-22-2002 3.18.50PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/022ITEM25
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USEcology 
FS-TX-02-01 
Source Log 

Date 13-2-6 -02J 

ffl*^ 
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^ . z-
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mR/hr O/W 

Table Readings 

9LCo 
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Weight in scams |j>r znt> lib JJA. 

3 ^ VA I CPM Alpha 
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Info on source: 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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011 ITEM26 3-2^ 2002 10.05.58 AM 

ITEM26 
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512.00 

nil iikiiiijliiiliili! 
1534.00 

l i t I IliillJl 
2045.00 1023.00 

Energy (keV) 
Acquired: 3/26/2002 10:05:58 AM Real Time: 120.00 s. Live Time: 65.52 s. 
File: C:\User\GNrvVEB~1\011 ITEM26 3-26-2002 10.05.58 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNrvVEB~1/011
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Acquired: 3/26/2002 10:11:04 AM Real Time: 120.00 s. Live Time: 76.78 s. 
File: C:\User\GNIWEB~1\012ITEM27 3-26-2002 10.11.04AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/012ITEM27
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Acquired; 3/26/2002 10; 11:04 AM Real Time; 120.00 s. Live Time; 76.78 s. 
File: C:\User\GNIWEB~1\012ITEM27 3-26-2002 10.11.04AM.Spc Channels; 8192 
Detector; #1 digiDART USE lb 

2045.00 

file://C:/User/GNIWEB~1/012ITEM27
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Acquired: 3/26/2002 10:16:23 AM Real Time: 120.00 s. Live Time: 1.50 s. 
File: C:\User\GNIWEB~1\013ITEM28 3-26-2002 10.16.23AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/013ITEM28
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Acquired: 3/26/2002 11:07:11 AM Real Time: 120.00 s. Live Time: 108.54 s. 
File: C:\User\GNIVVEB~1\014ITEM29 3-26-2002 11.07.10AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/014ITEM29
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Acquired: 3/26/2002 11:11:40 AM Real Time: 120.00 s. Live Time: 100.94 s. 
File: C:\User\GNIWEB~1\015ITEM30 3-26-2002 11.11.39AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015ITEM30
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Acquired: 3/26/2002 11:18:26 AM Real Time: 120.00 s. Live Time: 100.92 s. 
File: C:\User\GNIWEB~1\016ITEM313-26-2002 11.18.26AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

inn 
2045.00 

file://C:/User/GNIWEB~1/016ITEM313-26-2002
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Acquired: 3/26/2002 11:24:34 AM Real Time: 120.00 s. Live Time: 98.42 s. 
File: C:\User\GNIWEB~1\017ITEM32 3-26-2002 11.24.34AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017ITEM32
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Acquired: 3/26/2002 11:32:31 AM Real Time: 120.00 s. Live Time: 84.94 s. 
File: C:\UsertGNIWEB~1\018ITEM33 3-26-2002 11.32.30AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/UsertGNIWEB~1/018ITEM33


r 

r 



Counts 

0.00 
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Acquired: 3/26/2002 11:40:03 AM Real Time: 120.00 s. Live Time: 116.50 s. 
File: C:\User\GNIWEB~1\019ITEM34 3-26-2002 11.40.03AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/019ITEM34
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020 ITEM35 3-2^-2002 11.46.45 AM 
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Acquired; 3/26/2002 11 ;46;44 AM Real Time; 120.00 s. Live Time; 110.26 s. 
File: C:\UsertGNIWEB~1\020ITEM35 3-26-2002 11.46.45AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/UsertGNIWEB~1/020ITEM35
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
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Acquired: 3/26/2002 11:59:58 AM Real Time: 120.00 s. Live Time: 78.94 s. 
File: C:\User\GNIWEB~1\021ITEM36 3-26-2002 11.59.58AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/021ITEM36
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Acquired: 3/26/2002 12:03:58 PM Real Time: 120.00 s. Live Time: 74.24 s. 
File: C:\User\GNIWEB~1\022 ITEM37 3-26-2002 12.03.57 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/022
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Acquired: 3/26/2002 12:07:12 PM Real Time: 120.00 s. Live Time: 112.36 s. 
File: C:\User\GNIVVEB~1\023 ITEM38 3-26-2002 12.07.13 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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file://C:/User/GNIVVEB~1/023
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Acquired: 3/26/2002 12:14:11 PM Real Time: 120.00 s. Live Time: 88.90 s. 
File: C:\User\GNIWEB~1\024ITEM39 3-26-2002 12.14.10PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/024ITEM39
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Acquired: 3/26/2002 12:20:12 PM Real Time: 120.00 s. Live Time: 106.52 s. 
File: C:\User\GNIWEB~1\025ITEM40 3-26-2002 12.20.11PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/025ITEM40
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
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026 ITEM41 3-ku-2002 12.25.50 PM 
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Acquired: 3/26/2002 12:25:50 PM Real Time: 120.00 s. Live Time: 114.74 s. 
File: C:\User\GNIWEB~1\026 ITEM41 3-26-2002 12.25.50 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/026




027 ITEM42 3-ku-2002 12.29.35 PM 
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Acquired: 3/26/2002 12:29:36 PM Real Time: 120.00 s. Live Time; 110.98 s. 
File: C:\User\GNIWEB~1\027 ITEM42 3-26-2002 12.29.35 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/027
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Acquired: 3/26/2002 12:34:55 PM Real Time: 120.00 s. Live Time: 116.24 s. 
File: C:\User\GNIWEB~1\Q28ITEM43 3-26-2Q02 12.34.55PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/Q28ITEM43
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Acquired: 3/26/2002 12:38:03 PM Real Time: 120.00 s. Live Time: 112.14 s. 
File: C:\User\GNIWEB~1\029ITEM44 3-26-2002 12.38.03PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/029ITEM44
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030 ITEM45 3-kw-2002 2.23.11 PM 
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Acquired: 3/26/2002 2:23:12 PM Real Time: 120.00 s. Live Time: 111 
File: C:\User\GNIWEB~1\030 ITEM45 3-26-2002 2.23.11 PM.Spc Channels: 
Detector: #1 digiDART USE 1b 

2045.00 
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file://C:/User/GNIWEB~1/030
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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031 ITEM46 3-k„-2002 2.26.28 PM 
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Acquired: 3/26/2002 2:26:29 PM Real Time: 120.00 s. Live Time: 106.20 s. 
File: C:\User\GNIWEB~1\031ITEM46 3-26-2002 2.26.28PM.Spe Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/031ITEM46
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Acquired: 3/26/2002 3:02:25 PM Real Time: 120.00 s. Live Time: 99.44 s. 
File: C:\User\GNIWEB~1\033ITEM47-2 3-26-2002 3.02.24PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/033ITEM47-2
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034 ITEM48 3-2w-2002 3.10.35 PM 
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Acquired: 3/26/2002 3:10:35 PM Real Time: 120.00 s. Live Time: 85.78 s. 
File: C:\User\GNlWEB~1\034ITEM48 3-26-2002 3.10.35PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNlWEB~1/034ITEM48


F 

'i 



035 ITEM49 3-^-2002 3.15.05 PM 
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Acquired: 3/26/2002 3:15:04 PM Real Time: 120.00 s. Live Time: 108.84 s. 
File: C:\User\GNIWEB~1\035ITEM49 3-26-2002 3.15.05PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/035ITEM49


* 



1.0E05 

10000 

to 
•4-» 

c 
O 

O 

1000 

100 

10 

0.00 

036 ITEM50 3-k„-2002 3.18.19 PM 
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Acquired: 3/26/2002 3:18:19 PM Real Time: 120.00 s. Live Time: 27.22 s. 
File: C:\User\GNIWEB~1\036ITEM50 3-26-2002 3.18.19PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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file://C:/User/GNIWEB~1/036ITEM50
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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Info on source: 
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Smear PPM per 100 cmA2 Beta 
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037 ITEM51 3-^-2002 3.26.07 PM 
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Acquired: 3/26/2002 3:26:07 PM Real Time: 120.00 s. Live Time: 57.56 s. 
File: C:\User\GNIWEBH\GNISOU~1\037ITEM513-26-2002 3.26.07PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEBH/GNISOU~1/037ITEM513-26-2002




1 

038 ITEM52 3-k~-2002 3.29.06 PM 

ITEM52 

10000 ^ 5 / 3 7 /?/&# 

1000 

Mil 
2045.00 1023.00 

Energy (keV) 
Acquired: 3/26/2002 3:29:06 PM Real Time: 120.00 s. Live Time: 96.94 s. 
File: C:\User\GNIWEB~1\GNISOU-1\038ITEM52 3-26-2002 3.29.06PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEB~1/GNISOU-1/038ITEM52
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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Acquired: 4/1/2002 3:00:54 PM Real Time: 60.00 s. Live Time: 37.40 s. 
File: C:\User\GNIWEB~1\003ITEM53 4-1-2002 3.00.54PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/003ITEM53
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Acquired: 4/1/2002 3:05:14 PM Real Time: 60.00 s. Live Time: 27.60 s. 
File: C:\User\GNfWEB~1\004 ITEM54 4-1-2002 3.05.13 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

miu. 
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file://C:/User/GNfWEB~1/004
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Acquired: 4/1/2002 3:11.02 PM Real Time: 60.00 s. Live Time: 57.46 s. 
File: C:\User\GNIWEB~1\005ITEM55 4-1-2002 3.11.02PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/005ITEM55
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Acquired: 4/1/2002 3:13:32 PM Real Time: 60.00 s. Live Time: 56.70 s. 
File: C:\User\GNIWEB~1\006ITEM56 4-1-2002 3.13.32PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEB~1/006ITEM56
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Acquired: 4/1/2002 3:16:32 PM Real Time: 60.00 s. Live Time: 58.70 s. 
File: C:\User\GNIWEB~1\007ITEM57 4-1-2002 3.16.32PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/007ITEM57
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Table Readings 
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Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
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Acquired: 4/1/2002 3:20:02 PM Real Time: 60.00 s. Live Time: 53.88 s. 
File: C:\User\GNIWEB~1\008ITEM58 4-1-2002 3.20.02PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/008ITEM58
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Acquired: 4/1/2002 3:21:57 PM Real Time: 60.00 s. Live Time: 55.84 s. 
File: C:\User\GNIVVEB~1\009 ITEM59 4-1-2002 3.21.58 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/009
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Acquired: 4/1/2002 3:24:11 PM Real Time: 60.00 s. Live Time: 30.32 s. 
File: C:\User\GNIWEB~1\010 ITEM60 4-1-2002 3.24.12 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010
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Acquired: 4/1/2002 3:26:08 PM Real Time: 60.00 s. Live Time: 54.82 s. 
File: C:\User\GNIWEB~1\011 ITEM61 4-1-2002 3.26.09 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011
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Acquired: 4/1/2002 3:28:16 PM Real Time: 60.00 s. Live Time: 57.78 s. 
File: C:\User\GNIWEB~1\012ITEM62 4-1-2002 3.28.16PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/012ITEM62
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Acquired: 4/1/2002 3:34:34 PM Real Time: 60.00 s. Live Time; 53.24 s. 
File: C:\User\GNIWEB~1\014 ITEM63 4-1-2002 3.34.34 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/014
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Acquired: 4/1/2002 3:32:53 PM Real Time: 60.00 s. Live Time: 53.64 s. 
File: C:\User\GNIWEB~1\013ITEM64 4-1-2002 3.32.53PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/013ITEM64
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Acquired: 4/1/2002 3:36:09 PM Real Time: 60.00 s. Live Time: 48.28 s. 
File: C:\User\GNIVVEB~1\015ITEM65 4-1-2002 3.36.09PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIVVEB~1/015ITEM65
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Acquired: 4/1/2002 3:38:52 PM Real Time: 60.00 s. Live Time: 56.70 s. 
File: C:\User\GNIVVEB~1\016ITEM66 4-1-2002 3.38.52PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/016ITEM66
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Acquired; 4/1/2002 3.48:39 PM Real Time; 60.00 s. Live Time: 54.34 s. 
File: C:\User\GNIWEB~1\018 ITEM67 4-1-2002 3.48.39 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEB~1/018
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Acquired: 4/1/2002 3:51:38 PM Real Time: 60.00 s. Live Time: 57.50 s. 
File: C:\User\GNIWEB~1\019ITEM68 4-1-2002 3.51.39PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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file://C:/User/GNIWEB~1/019ITEM68
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Acquired: 4/1/2002 3:57:10 PM Real Time: 60.00 s. Live Time: 58.66 s. 
File: C:\User\GNIWEB~1\020ITEM69 4-1-2002 3.57.11PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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file://C:/User/GNIWEB~1/020ITEM69
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File: C:\User\GNIWEB~1\021 ITEM70 4-1-2002 4.00.20 PM.Spc 
Detector: #1 digiDART USE 1b 
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Acquired: 4/1/2002 4:51:12 PM Real Time: 60.00 s. Live Time: 57.30 s. 
File: C:\User\GNIWEB~1\022ITEM714-1-2002 4.51.13PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/022ITEM714-1-2002
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Acquired: 4/1/2002 4:55:57 PM Real Time: 60.00 s. Live Time: 56.56 s. 
File: C:\User\GNIVVEB~1\Q23ITEM72 4-1-2002 4.55.56PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/Q23ITEM72
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Acquired: 4/1/2002 4:59:49 PM Real Time: 60.00 s. Live Time: 56.30 s. 
File: C:\User\GNIWEB~1\025 ITEM73 4-1-2002 4.59.49 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/025
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Acquired: 4/1/2002 5:02:36 PM Real Time: 60.00 s. Live Time: 55.66 s. 
File: C:\User\GNIWEB~1\026ITEM74 4-1-2002 5.02.35PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

i 
2045.00 

file://C:/User/GNIWEB~1/026ITEM74
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Acquired: 4/1/2002 5:05:58 PM Real Time: 60.00 s. Live Time: 50.68 s. 
File: C:\User\GNIWEB~1\027 ITEM75 4-1-2002 5.05.58 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/027
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Table Readings 
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IP.&fT* S~fT* Size of source in cc's 1*L*1± toS 

Weight in grams AJSJMx. 1?Ct>> 13 Lb. *"lW>S» _13JdbL 
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Acquired: 4/1/2002 5:10:03 PM Real Time: 60.00 s. Live Time: 46.32 s. 
File: C:\User\GNlVVEB~1\Q28ITEM76 4-1-2002 5.10.04PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNlVVEB~1/Q28ITEM76
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Acquired: 4/1/2002 5:34:22 PM Real Time: 60.00 s. Live Time: 59.34 s. 
File: C:\User\GNIWEB~1\036 ITEM77 4-1-2002 5.34.22 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/036
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ITEM78 

/IMZII'-&<&<>-

c 
O 
O 

1000 

1534.00 
IlIIIHI 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:39:18 PM Reai Time: 60.00 s. Live Time: 58.34 s. 
File: C:\User\GNIWEB~1\037iTEM78 4-1-2002 5.39.19PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/037iTEM78
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O 

1000 

100 

10 

0.00 

038 ITEM79 4-, -2002 5.41.54 PM 

ITEM79 

JfMQ 

I 
512.00 1534.00 

1 
1023.00 

Energy (keV) 
Acquired: 4/1/2002 5:41:54 PM Real Time: 60.00 s. Live Time: 59.04 s. 
File: C:\User\GNIWEB~1\038 ITEM79 4-1-2002 5.41.54 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/038
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CO 

c 
Z3 
o 
O 

039 ITEM80 4-, 2002 5.44.43 PM 

ITEM80 

1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:44:43 PM Real Time: 60.00 s. Live Time: 59.38 s. 
File: C:\User\GNIWEB~1\039ITEM80 4-1-2002 5.44.43PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/039ITEM80


USEcoiogy 
FS-TX-02-01 
Source Log 

Date q-l'tn-

~^ptlz0i$ 

Table Readings 

BKG 
6" 
12" 
36" 

mR/hr 
o.-z, 
0.-2-
o~-z-

Container # . 
External on pig in mR/hr 
External on png Neutron mR/hr 
Contact open pfa mR/hr 
Beta on open pig mR/hr O/W 

Bl 
&£L 
<\ 

$\C(,. 
V 

6 2 . 
£H4 
< \ 
*£££ 

* 

S * 
e>)o* 

-^ t 
*K6 . 

—I* 

&4 
"44 6,-Z. 

< 1 
rt.Z. 
0>£ 

&<r 
&K.C 
< i 

3fcS£ 
* 

Picture 
DjfJET 

~ ^ « ^ 
^ \ ^ 

t^ , 
<^-

t^ \ t-*^ 
t ^ 1 < ^ 

"£££; "agfr: Source mR/hr @ 6 inchs ftfr^ f?£4 S k ^ 
Source mR/hr @ 12 inches ± ± £ i Source mR/hr @ 36 inches 

^ C ^ fl.s>r* Size of source in cc's JUEX> zJbcxx- 3L3T1 
Weight in grams XUa_ 3£>lb. e-^cb. icoug. f3Hp-

1 CPM Alpha 
-Jjfr* Direct Beta/Gamma 

Info on source: Z_i4 -to 
^ 

2>o)C 

"pifir^ Information on 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

J^E tx>o\C <ZJDO \<- TsOQY- ZJOOK-





I I I I 

10000^ 

c 
o 
O 

1000-

100 

0.00 

040 ITEM81 4-. 2002 5.48.03 PM 

ITEM81 

IM&I 

ffy 

512.00 1534.00 
III IlLlIifl 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:48:02 PM Real Time: 60.00 s. Live Time: 58.42 s. 
File: C:\User\GNiWEB~1\040 ITEM81 4-1-2002 5.48.03 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNiWEB~1/040
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041 ITEM82 4-. 2002 5.50.02 PM 

ITEM82 

jf*£4/ 
flMzm 

0.00 512.00 1534.00 
ill 

1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:50:02 PM Real Time: 60.00 s. Live Time: 59.32 s. 
File: C:\User\GNIWEB~1\041iTEM82 4-1-2002 5.50.02PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/041iTEM82
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£ 
c 
o 
O 

100 

10 

0.00 

_ ! 

4*w 

042 ITEM83 4-, 2002 5.53.14 PM 

ITEM83 

JMM 

dfy 

li 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 4/1/2002 5:53:14 PM Real Time: 60.00 s. Live Time: 59.28 s. 
File: C:\User\GNIVVEB~1\042 ITEM83 4-1-2002 5.53.14 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/042
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c 
O 

O 

1000 

100 

043 ITEM84 4-. 2002 5.55.17 PM 

ITEM84 

Mi 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:55:17 PM Real Time: 60.00 s. Live Time: 58.46 s. 
File: C:\User\GNIWEB~1\043 ITEM84 4-1-2002 5.55.17 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/043


• 

r 



10000 

(0 

c 
O 

O 

1000 

0.00 

044 iTEM85 4-, 2002 5.59.23 PM 

STEM85 

fal&t &I37 

1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:59:22 PM Real Time: 60.00 s. Live Time: 58.38 s. 
File: C:\User\GNIWEB~1\044 ITEM85 4-1-2002 5.59.23 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/044
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100 

0.00 

045 ITEM86 4-. 2002 6.01.34 PM 

ITEM86 

&/3V 

512.00 1 1534.00 023.00 
Energy (keV) 

Acquired: 4/1/2002 6:01:34 PM Real Time: 60.00 s. Live Time: 59.36 s. 
File: C:\User\GNIWEB~1\045 ITEM86 4-1-2002 6.01.34 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/045


USEcology 
FS-TX-02-01 
Source Log 

Date t-i-eu 

^Tg' £z< '/£f~i Tj&. 

BKG 
6" 
12" 
36" 

mR/hr 
O v Z 
0<z. 

O w 2 -
*>r 3ri ^S£ *r? 

Container # 
\ IS j & i . no External on pig in mR/hr K 4 L £ L g^6> 

External on pig Neutron mR/hr J£JL J<JL < l 
Contact open pig mR/hr 3KfV ftfc^ fr£6 
Beta on open pig mR/hr O/W 

Picture t-—^ • ^ 
IDJ6ET « ^ I - ^ 

^ 
•^ \ I 

Table Readings 
5E5: M £ Source mR/hr @ 6 inchs 

Source mR/hr @ 12 inches 
SALU 

+ ± 
&£&> 

± Source mR/hr @ 36 inches 
Size of source in cc's i^SOEE. z,fc» SfT-

Weight in grams isO Cbi A/7.Zifrl 2.1^.1^ 2^Tfa 

ICPM Alpha 
Direct Beta/Gamma 

Info on source: merAL r •7 u>oot) 

-f i u £ 

information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

t̂ 2v 1& 

Qjg^ 
^ ^ ^ A j 
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CO 

c 
o 
O 

100 

0.00 

046 ITEM87 4-. 2002 6.05.21 PM 

ITEM87 

1023.00 
Energy (keV) 

Acquired; 4/1/2002 6:05:22 PM Real Time: 60.00 s. Live Time: 59.16 s. 
File: C:\User\GNIWEB~1\046ITEM87 4-1-2002 6.05.21 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/046ITEM87
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CO 
* - » 

c 
13 
o 
O 

047 ITEM88 4-, 2002 6.08.54 PM 

ITEM88 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 6:08:54 PM Real Time: 60.00 s. Live Time: 59.36 s. 
File: C:\User\GNIWEB~1\047 ITEM88 4-1-2002 6.08.54 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/047




I 

c 
O 

O 

100 

0.00 

048 ITEM89 4-. -2002 6.11.27 PM 

ITEM89 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 6:11:27 PM Real Time: 60.00 s. Live Time: 59.32 s. 
File: C:\User\GNIWEB~1\048iTEM89 4-1-2002 6.11.27PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/048iTEM89


Item/Source 
1-98 
1-102 
1-103 
1-105 
1-51 
I-80 
1-82 
1-83 
1-88 
1-89 
1-99 
1-100 
I-94 
I-97 
I-77 
I-64 
I-57 
I-55 
I-22 

Radinuclides 
mr/hr Weight 
on Contact Dose Rate Grams 

Ratio 
Cs-137 

|% |% 
Ratio Ratio 
Am-241 Co-60 

Am-241 
Am-241 
Cs-137, Am-241, Ag-108m, Eu-154 
Am-241, Ag-108m, Cs-137, Co-60 
Am-241, Ag-108m, Eu-154 
Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
Am-241, Cs-137 
Am-241, Cs-137 
Am-241 
Am-241 
Am-241, Cs-137, Ag-108m 
Am-241,Eu154, Ag108M, Cs-137 
Am-241, Ag-108m,Eu-154, Cs-137 
AM-241,CS-137 

bkg 
bkg 

0.3 
1.5 
0.5 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.2 
0.2 
0.2 
0.2 

1 

1362 
9080 

13620 
13620 
9080 

42222 
16350 
9080 

96656.6 
9080 
2724 
2724 
9080 
6810 

42222 
172 
252 

1135 
11350 

0% 
0% 

25% 
51% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

30% 
60% 
0% 
0% 

92% 
11% 
10% 
68% 

100% 
100% 
39% 
12% 
20% 

100% 
100% 
100% 
100% 
100% 
100% 
70% 
40% 

100% 
100% 

6% 
16% 
14% 
32% 

0% 
0% 
0% 
5% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 



Item/Source 
1-98 
1-102 
1-103 
1-105 
1-51 
I-80 
I-82 
I-83 
I-88 
I-89 
I-99 
1-100 
I-94 
I-97 
I-77 
I-64 
I-57 
I-55 
I-22 

l% l% l% l% 1% 
Ratio Ratio Ratio Ratio Ratio 
Eu-154 Eu-152 Ag-108m Ra-226 Eu-155 

0% 
0% 

19% 
0% 

57% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

68% 
60% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 

16% 
33% 
23% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
2% 
5% 

15% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

% 
Ratio 
lr-192 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



Item/Source 
133 
I-23 
I-25 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
1-13 
1-16 
1-17 
1-18 
1-19 
1-33 
1-35 
1-37 
1-40 
1-44 
1-4 
1-53 
1-54 
1-56 
1-63 
1-68 
1-78 
1-79 
1-81 
I-84 
I-85 
1-91 
I-92 
I-93 

Radinuclides 
mr/hr 
on Contact Dose Rate 

Weight 
Grams 

\% 
Ratio 
Cs-137 

l% 
Ratio 
Am-241 

l% 
Ratio 
Co-60 

CS-137.AM241 
CS-137, AM-241, EU-154, EU-152 
CS-137.AM-241 
AM-241,CS-137 
AM-241,CS-137, Eu-154 
AM-241,CS-137, Eu-154 
AM-241,CS-137 
AM-241, CS-137 
AM-241,CS-137 
AM-241,CS-137, co-60 
AM-241,CS-137 
CS-137.AM-241,EU-154 
CS-137.AM-241, CO-60, Ag-108m 
AM-241 ,CS-137 
Cs137 Co60 Ag108m Am241 
Ag108m Ir192 Cs137 Co60 Am241 
Am241 Eu152Eu154Ag108m 
Am241 Ag108m Eu154 Co60 
Ag109m Cs137 Am241 Co60 Ir192 
Am-241 
Eu-155, Am241, Ra-226, Eu154, Ag108m, C{ 
Am-241 ,Eu-154, Cs-137 
Am-241, Ag-108m,Eu-154, Cs-137 
Am-241, Cs-137, Ag-108m 
Am-241, Eu-155, Eu-154, Ag-108m, Cs-137 
Am-241, Ra-226, Cs-137 
Am-241 
Am-241 
Am-241 
Am-241, Cs-137 
Am-241, Ra-226 
Am-241 
Am-241 

na 
1.5 

< 
10 
10 
5 
5 
4 

20 
1.5 
0.2 

5 
1 

50 
0.5 
0.7 
0.4 
0.6 
0.3 
0.6 

4 
3 

0.2 
0.2 
0.2 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

600 
9080 

18160 
70 
70 
68 
68 

775.3 
4540 

381 
59 

10160 
31780 

22 
36320 

9080 
4540 
6810 
5448 
3178 
1362 
908 

1816 
1816 

15 
42222 

2270 
1362 

45400 
5902 
3178 
2270 

11350 

42% 
0% 
0% 

27% 
11% 
30% 
50% 
40% 
50% 
73% 
44% 
29% 
35% 
59% 
75% 
87% 

3% 
70% 
52% 
0% 
1% 

26% 
39% 
75% 
9% 
0% 
0% 
0% 
0% 
2% 
0% 
0% 
0% 

50% 
98% 

100% 
73% 
88% 
66% 
50% 
60% 
50% 
26% 
56% 
58% 
14% 
27% 

9% 
6% 
5% 
7% 

12% 
100% 

4% 
73% 
43% 
16% 
22% 
76% 

100% 
100% 
100% 
98% 
86% 

100% 
100% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
0% 
8% 
0% 
0% 
2% 
0% 
3% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



Item/Source 
133 
I-23 
I-25 
I-7 
I-8 
I-9 
1-10 
1-11 
1-12 
1-13 
1-16 
1-17 
1-18 
1-19 
I-33 
I-35 
I-37 
MO 
I-44 
I-4 
I-53 
I-54 
I-56 
I-63 
I-68 
I-78 
I-79 
1-81 
1-84 
1-85 
1-91 
1-92 
1-93 

1% 1% 1% 1% 1% 
Ratio Ratio Ratio Ratio Ratio 
Eu-154 Eu-152 Ag-108m Ra-226 Eu-155 

8% 
1% 
0% 
0% 
1% 
4% 
0% 
0% 
0% 
0% 
0% 

13% 
0% 

13% 
0% 
0% 

34% 
16% 
0% 
0% 

32% 
1% 
9% 
0% 

59% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
2% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

10% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

43% 
0% 

16% 
4% 

48% 
3% 

28% 
0% 
2% 
0% 
9% 
9% 
4% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

44% 
0% 
0% 
0% 
0% 

24% 
0% 
0% 
0% 
0% 

14% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

18% 
0% 
0% 
0% 
6% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

% 
Ratio 
lr-192 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
2% 
0% 
0% 
7% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



bags of water 
Runs 

1foot tall 6" diameter 

met 
CS 

mci 
AM 

10 
8 
6 
4 

16 
16 
12 

10 
12 
14 
16 
4 
2 
8 

oc 
20 
20 
20 
20 
20 
18 
20 

14 
13 
12 
11 
18 
17 
16 

6 
4.6 
4.2 
3.9 
3.5 
5.7 
5.4 
4.9 

12 
1.9 
1.7 
1.6 
1.4 
2.4 
2.3 
2.1 

36 
0.3 
0.3 
0.3 

0.25 
0.4 
0.4 

0.35 

I-85 
1-100 
I-94 
I-22 

cs% am% oc 
2 98 bkg 

30 70 bkg 
60 40 bkg 
68 32 

b 
b 
b 

1 

6 
b 
b 
b 

0.2 b 

12 
b 
b 
b 
b 

36 activity cs 

1.25 

am 

0.85 

am limit % am limit weight 

0.4 10 3.524229 11350 cstaWetor 

item 
I-7 
I-8 
I-9 
1-10 
I-23 

radionuclides 
AM-241.CS-137 
AM-241.CS-137, Eu-154 
AM-241.CS-137, Eu-154 
AM-241,CS-137 
CS-137.AM-241 ,EU-154.EU-152 

oc 
10 
10 
5 
5 

1.5 

grams 
70 
70 
68 
68 

9080 

cs% am% 
27 
11 
30 
50 

73 
88 
66 
50 

eu-154 eu152 
0 
1 
4 
0 

97.6 0.6 

0 
0 
0 
0 

1.7 

6 
0.35 b 

1 
0.8 b 

0.25 b 
0.5 

12 
b 

0.8 b 
b 
b 

0.3 b 

36 

I-7 microshield 
10 mci total 
7.3 mc am 
2.7 mc cs 
microshield 
oc 

37.9 
I-8 microshield 
10 mci total 
8.8 mci am 
1.1 mci cs 
microshield 
oc 

21.8 

item 
6 oc 

12.8 10 

,1 mci eu-154 

item 
6 oc 

7.4 10 

oc 6 cs am am 
mci mci mci mci nci grams 

6 total total 0.27 0.73 70 
0.35 2.638522 0.273438 0.712401 1.926121 1926121 70 

oc 6 cs am am 
mci mci mci mci nci grams 

6 total total 0.11 0.88 70 
1 4.587156 1.351351 0.504587 4.036697 4036697 70 

nci/gm 

27516.02 greater than class c 

nci/gm 
0.01 

eu 
mci 

57667.1 greater than class c 0.013514 



1-9 microshield 
10 mci total 
6.6 mci am 
3mcics 
microshield 
oc 

94 

1-10 microshield 
10 met total 
5 mci am 
Smcics 
microshield 
oc 

46 

1-10 microshield 
10 mci total 
9.76 mci am 
.6 mci eu 154 
microshield 
oc 

4.6 

6 
25 

,4mcieu154 

item 
oc 

5 

item 
6 oc 

19 5 

1.7 mci eu 152 

item 
6 oc 

2.2 1.5 

oc 6 cs am am 0.04 
mci mci mci mci nci grams nci/gm eu 

6 total total 0.3 0.66 68 mci 
0.8 0.531915 0.32 0.159574 0.351064 351063.8 68 5162.703 greater than class c 0.0128 

oc 6 cs am am 
mci mci mci mci nd grams nci/gm eu 

6 total total 0.5 0.5 68 mci 
0.25 1.086957 0.131579 0.543478 0.543478 543478.3 68 7992.327 greater than class c 

oc 6 eu-152 am am 0.006 
mci mci mci mci nci grams nci/gm eu154 

6 total total 0.017 0.976 68 mci 
0.5 3.26087 2.272727 0.055435 3.182609 3182609 68 46803.07 greater than class c 0.013636 



Item/Source 

133 
I-23 
I-25 
I-7 
I-8 
I-9 
1-10 
1-11 
1-12 
1-13 
1-16 
1-17 
1-18 
1-19 
I-33 
I-35 
I-37 
I-40 
I-44 
I-4 
I-53 
I-54 
I-56 
I-63 
I-68 
I-78 
I-79 
1-81 
I-84 
I-85 
1-91 
I-92 
I-93 
I-98 
1-102 
1-103 
1-105 
1-51 
I-80 
I-82 
I-83 
I-88 
I-89 
I-99 
1-100 
I-94 
I-97 
I-77 

Radinudides 

mr/hr 
on Contact Dose Rate 

Weight 
Grams 

CS-137.AM241 
CS-137.AM-241 .EU-154.EU-152 
CS-137, AM-241 
AM-241 .CS-137 
AM-241,CS-137, Eu-154 
AM-241,CS-137, Eu-154 
AM-241,CS-137 
AM-241,CS-137 
AM-241,CS-137 
AM-241 .CS-137, co-60 
AM-241,CS-137 
CS-137.AM-241.EU-154 
CS-137,AM-241,CO-eO. Afl-108m 
AM-241,CS-137 
C»137 Co60 AalOBm Am241 
Aa108m Ir192 Cs137 CoSO Am241 
Am241 Eu152Eu154Ao108m 
Am241 Afl108m Eu154 Co60 
Ag109m Cs137 Am241 Co60 Ir192 
Am-241 
Eu-155, Am241. Ra-226. Eu154, Ag108m, Cs 
Am-241 .Eu-154,C»-137 
Am-241, Aa-108m.Eu-154,Cs-137 
Am-241, Cs-137. Ag-106m 
Am-241, Eu-155. Eu-154, Ag-108m, Cs-137 
Am-241, Ra-226, Cs-137 
Am-241 
Am-241 
Am-241 

bkg 
bkg 
bkg 

Am-241, Cs-137 
Am-241, Ra-226 
Am-241 
Am-241 
Am-241 
Am-241 

bkg_ 
bkg_ 
bkg 
bkg_ 
bkg 
bka 

Cs-137. Am-241, Ao-108m. Eu-154 

bkg 

Am-241, Ag-108m. Cs-137. Co-60 
Am-241, Ag-108m, Eu-154 
Am-241 
Am-241 

bkg 
bkg 

Am-241 bkg_ 

Am-241 bkg_ 
Am-241 bkg. 

Am-241 
Am-241, Cs-137 
Am-241. Cs-137 
Am-241 
Am-241 . 

t*fl_ 
bkg 
bkg 
bkg 

1.5 

10 
10 

20 
1.5 

• ^ 

50 
0.5 

0.4 
0.6 
0.3 
0.6 

0.2 

•s 

0.3 
1.5 
0.5 

0.2 

|%" 
Ratio 
Cs-137 

600 
9080 

42% 

|% |% |% |% |<X> |% |% 
Ratio Ratio Ratio Ratio Ratio Ratio Ratio 
Am-241 Co-60 Eu-154 Eu-152 A^IOSm Ra-226 Eu-155 

18160 
70 
70 
68 

775.3 
4540 

381 
59 

10160 
31780 

22 
36320 
9080 

0% 
0% 

27% 
11% 
30% 
50% 
40% 
50% 
73% 
44% 
29% 
35% 
59% 
75% 
87% 

4540 
6810 
5448 
3178 
1362 
908 

1816 
1816 

15 
42222 
2270 
1362 

45400 
5902 
3178 
2270 

11350 
1362 
9080 

3% 

50% 
97.6% 
100% 
73% 
88% 
66% 
50% 
60% 
50% 
26% 
56% 
58% 
14% 
27% 
9% 
6% 
5% 

70% 
52% 
0% 
1% 

26% 
39% 
75% 
9% 
0% 
0% 
0% 
0% 
2% 
0% 
0% 
0% 
0% 

13620 
13620 
9080 

42222 
16350 
9080 

96656.6 
9080 
2724 
2724 
9080 
6810 

42222 

0% 
25% 
51% 
0% 
0% 

7% 
12% 

100% 
4% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
0% 
8% 
0% 
0% 
2% 
0% 
3% 
1% 
0% 
0% 

73% 
43% 
16% 
22% 
76% 

100% 
100% 
100% 
98% 
86% 

100% 
100% 
100% 
100% 
39% 
12% 
20% 

100% 
0% 
0% 
0% 
0% 
0% 

30% 
60% 
0% 
0% 

100% 
100% 
100% 
100% 
100% 
70% 
40% 

100% 
100% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

8% 
0.6% 

0% 
0% 
1 % 
4% 
0% 
0% 
0% 
0% 
0% 

13% 
0% 

13% 
0% 
0% 

34% 
16% 
0% 
0% 

32% 
1% 
9% 
0% 

59% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
5% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
19% 
0% 

57% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
1.7% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

10% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

43% 
0% 

16% 
4% 

48% 
3% 

28% 
0% 
2% 
0% 
9% 
9% 
4% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

16% 
33% 
23% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

44% 
0% 
0% 
0% 
0% 

24% 
0% 
0% 
0% 
0% 

14% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

18% 
0% 
0% 
0% 
6% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

% 
Ratio 
lr-192 

0% 
0%| 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
2% 
0% 
0% 
7% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

"o%1 



Item/Source 

1-64 
1-57 
1-55 
1-22 

Radinuclides 

mr/hr Weight 
on Contact Dose Rate Grams 

Am-241, Cs-137. Ao-108m 
Am-241,Eu154, Ao108M. Cs-137 
Am-241, Afl-10flm.Eu-1S4,Cs-137 

AM-241,CS-137 

0.2 

-i 

P" 
Ratio 
Cs-137 

172 
252 

1135 
11350 

92% 

"J% [% |% |% |% |% |% 
Ratio Ratio Ratio Ratio Ratio Ratio 
Co-60 Eu-154 Eu-152 Ag-108m Ra-226 Eu-155 

Ratio 
Am-241 

11% 
10% 
68% 

6% 
16% 
14% 
32% 

0% 
0% 
1% 
0% 

0% 
68% 
60% 
0% 

0% 
0% 
0% 
0% 

2% 
5% 

15% 
0% 

0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 

% 
Ratio 
lr-192 

0% 
0% 
0% 
0% 



USEcology 
FS-TX-02-01 
Source Log 

Date //c3/as? 

Container # 

BKG 
6" 
12" 
36" 

mR/hr 
< O. Z. 
<0.-L 
<o /z. 

3JL <ii~ <tl m, <\H 
External on pig in mR/hr J&£&_ &£<* &KC? W<& 
External on tfg Neutron roR/rw <JL <l JLL SX rmR/hr 
Beta on open pig mR/hr O/W 

&CU %£& Sfr £ £ 
Picture 
DI&6T 

6 ^ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

9>£G 
I 
V , 

1,5^ FT* 
sr/tfa-

6 £ ^ 
- / 

I f T * 
i L h 

e£6 
1 
v 

X p r * 
5" L b 

%KG> 

>f , 

f̂r* 
V?UQ 

KtCG, 
i 
*r 

i y ^ p r 5 

-xodo 

*S/A 1 ̂ A 1 *JA 1 *4? CPM Alpha S79tC 
Direct Beta/Gamma ^Ofrfr 

JZT Info on source: 

1 
<*- tp^y 

OoObP Px ve 

^m-Information on 

Smear PPM per 100 cmA2 Alpha "t0,% SQOO 
Smear PPM per 100 crri*2-Be*a- ^h$~ UO^'% 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Pue 7/14/02 

RWP GN02-001 4/3/02 TIME 1115 

ITEMS #90-213 MPA Alpha PPM MPA Beta PPM 

10.7 65 
Survey # 

BKG Alpha CPM BKG Beta CPM 
0.4 69.1 

Alpha Eff o.26 Beta/Gamma Eff 0.33 

90 

99 

100 

101 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

205 

206 

208 

213 

2 Min CPM 

22 

64 

48 

19 

15 

755 

92 

46 

2 

4 

10 

2 

6 

3 

3 

178 

214 

0 

PPM 

40.8 

121.5 

90.8 

35.0 

27.3 

1,450.4 

175.4 

86.9 

2.3 

6.2 

17.7 

2.3 

10.0 

4.2 

4.2 

340.8 

410.0 

-1.5 

-1.5 

-1.5 

-1.5 

-1.5 

-1.5 

-1.5 

-1.5 

90 

99 

100 

101 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

205 

206 

208 

213 

2 Min CPM 

190 

225 

169 

1523 

154 

258 

146 

246 

150 

151 

160 

134 

156 

176 

142 

799 

1160 

112 

PPM 

78.5 

131.5 

46.7 

2,098.2 

23.9 

181.5 

11.8 

163.3 

17.9 

19.4 

33.0 

-6.4 

27.0 

57.3 

5.8 

1,001.2 

1,548.2 

-39.7 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 
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003 ITEM91 4-^:002 11.12.17 AM 

10000 

c 
O 

O 

1000 

100 

10 

3 ^w** 

ITEM91 

<£k « S ^ A* 4ft « 

0.00 512.00 1534.00 
liiiiil 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:12:17 AM Real Time: 60.00 s. Live Time: 58.10 s. 
File: C:\User\GNIWEB~1\003ITEM914-2-2002 11.12.17AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/003ITEM914-2-2002
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004 ITEM92 4-^^002 11.14.26 AM 

ITEM92 

& 

c 
3 
O 
O 

1000 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:14:27 AM Real Time: 60.00 s. Live Time: 58.96 s. 
File: C:\User\GNIWEB~1\004ITEM92 4-2-2002 11.14.26AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/004ITEM92




T i l 1 1 
005 ITEM93 4 - ^ 0 0 2 11.16.23 AM 

1000 

ITEM93 

A**?/ 

100 

10 

0.00 
II 

1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:16:22 AM Real Time: 60.00 s. Live Time: 58.94 s. 
File: C:\User\GNIWEB~1\005ITEM93 4-2-2002 11.16.23AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/005ITEM93




1 1 1 1 ] 
006 ITEM94 4 - ^ 0 0 2 11.18.11 AM 

1000 JA,?* g*&7 

100 

= i n * 

10 

0.00 512.00 1534.00 
1 

1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:18:11 AM Real Time: 60.00 s. Live Time; 58.98 s. 
File: C:\User\GNIWEB~1\006ITEM94 4-2-2002 11.18.11AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006ITEM94


USEcofogy 
FS-TX-02-01 
Source Log 

Pate H~t02L 

T~OtS 
BKG 
6" 
12" 
36" 

mR/hr 
< O.Z 
<0,2_ 
<0.^_ 

Container # . 
External on olgin mR/hr 
External on p i * Neutron mR/hf 
Contact open pfa mR/hr 
Beta on open fM mR/hr O/W 

4<r 
6 ) ^ 

< i 
fcl^G, 

1/ 

<M* 
6*6 
4\ 
*\£c 

* 

<\1 
(*>&<* 

< l 
vKrf/9 

* 

<2fl 
e>fc& 
< ( 

R,fc^r p 

<? T 
*>£6, 

< / 
e>£6 

V 
T ^ Picture 
T7—r -zr-PI SET 

Table Readings 
^czr Source mR/hr @ .6 inchs 3KcZ M: 0 £ ^ ft£l 

Source mR/hr @ 12 inches 

is? i ± * Source mR/hr @ 36 inches 

?.rfr3 
Size of source in cc's ^7 o.isrr* SE: OFT3 

Weight in grams Z-~\Lh iGLb. IT Lb ?U? (P L.(Q 

b/kc \ H/fi \ »//* I l^K [ ^/^\ (CPM Alpha 
Pirect Beta/Gamma 

Info on source: \Iice 
UiOOO Dfttf&S 

CUrrtf£5 

/ 
Information on j t fg^x _ — 

^ * ? 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

. — _ 

^ - \ ^ 

-

Ql.S 
13\.5 

> 

file:///Iice
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1 
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I 
I 
I 



! f 1 I 1 1 1 
007 ITEM95 4-1- ̂ 002 11.19.50 AM 

0} 
•4-t 

c 
3 
O 
O 

512.00 1023. 
Energy (keV) 

Acquired: 4/2/2002 11:19:50 AM Reai Time: 60.00 s. Live Time: 59.08 s. 
File: C:\User\GNrWEB~1\007ITEM95 4-2-2002 11.19.50AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNrWEB~1/007ITEM95




CO 
• * - » 

c 
3 
o 
O 

I 1 1 

100 

0.00 

008 ITEM96 44-^002 11.21.38 AM 

ITEM96 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:21:38 AM Real Time: 60.00 s. Live Time: 59.16 s. 
File: C:\User\GNIVVEB~1\008ITEM96 4-2-2002 11.21.38AM.Spc Channels: 81Q2 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/008ITEM96
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009 ITEM97 4-^z002 11.24.04 AM 

0) 

c 
O 

O 

100 

ITEM97 

1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:24:05 AM Real Time: 60.00 s. Live Time: 59.20 s. 
File: C:\User\GNIWEB~1\009ITEM97 4-2-2002 11.24.04AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/009ITEM97
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010 ITEM98 4-*. ̂ 002 11.26.12 AM 

ITEM98 

c 
o 
O 

1000 MJ&/ 

100 

023.00 
Energy (keV) 

Acquired: 4/2/2002 11:26;11 AM Real Time: 60.00 s. Live Time: 58.96 s. 
File: C:\User\GNIWEB~1\010ITEM98 4-2-2002 11.26.12AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/010ITEM98
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c 
3 
o 
O 

100 

1 I 1 1 * 1 1 ' ! 
011 ITEM99 4 -^002 11.27.59 AM 

ITEM99 

0.00 512.00 1534.00 023.00 
Energy (keV) 

Acquired; 4/2/2002 11:28:00 AM Real Time: 60.00 s. Live Time: 59.16 s. 
File: C:\User\GNIWEB~1\011ITEM99 4-2-2002 11.27.59AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011ITEM99


US Ecology 
FS-TX-02-01 
Source Log 

Pate Hioz 

XTOnS 

BKG 
6" 
12" 
36" 

mR/hr 
< 2_ 

/ 
J' 

EE BE Container # ioo tot i£L2 
T5^ External on erig in mR/hr ^ 4 . 6£(r 

Tl 
M 

External on pyNeutron mR/hr <± <± TEL t : ^ / 
Contact opert-pia mRJhr 3K£ t>£(*. if Beta on open pig mR/hr O/W i^SL 
Picture 

\DI&BT 
t — • | 4 

^ / i ^ -

^~ 
^ 

-^~ j ' — 
• ^ 1 ^ 

Table Readings 
TOST zzz: Source mR/hr @ 6 inchs J 6 ^ _ *2 

Source mR/hr @ 12 inches i i JSX^L 
Source.mR/hr @ 36 inches. g ^ 2sz; 
Size of source in cds fr FT 7.5-fT^ i7rc^ / 

Weight in grams 6> Lb. 6 O , ^^Jk 3&(fcs 4 / ^ 

(CPM Alpha 
Pirect Beta/Gamma 

I 

info on source: SLP6ZL 

/ o <2>A L-. 

full •s/nup 

Information on pJQ: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

<\&,% 
^VO 

3S.O 
^,0<IV2> 

J 
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1 1 1 1 1 1 
012 ITEM100 4---2002 11.30.09 AM 

Counts 

ITEM100 

A^ %[ \ C s \3T7 

1023.00 
Energy (keV) 

Acquired: 4/2/2002 11:30:08 AM Real Time: 60.00 s. Live Time; 59.16 s. 
File: C:\User\GNIWEB~1\012ITEM100 4-2-2Q02 11.30.09AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/012ITEM100
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I ] 

1000 

Counts 

013 ITEM101 4-^-2002 11.32.15 AM 

ITEM101 

023.00 
Energy (keV) 

Acquired: 4/2/2002 11:32:15 AM Real Time: 60.00 s. Live Time: 57.90 s. 
File: C:\User\GNIVVEB~1\013ITEM1014-2-2002 11.32.15AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/013ITEM1014-2-2002
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1 I " I 1 I 1 • 1 I ! I 1 
014 ITEM102 4-^2002 11.33.59 AM 

ITEM102 

,ll I II Ml IIII IMI Ill IHBMI IIIIHH III mi Will II HWIIU'U'i, Uli l l i l l l i l l l l l i l i l l l l i l iMil lMll l l l IBItl l i l I H l M J l I U l f f i l i i l l!LfiI!lII! I. 
0.00 512.00 1023.00 1534.00 2045.00 

Energy (keV) 
Acquired: 4/2/2002 11:33:58 AM Real Time: 60.00 s. Live Time: 58.94 s. 
File: C:\User\GNlWEB~1\014ITEM102 4-2-2002 11.33.59AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNlWEB~1/014ITEM102
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1000 
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10 

0.00 

1 * 1 1 1 I ! 1 

017 ITEM103 4-̂ -2002 2.32.15 PM 

ITEM103 

& 131 /*tZ4t J*/MM £O/4? 

%6fOS 

1/ 

k\ 
!*« 

Is 

51 

J> 

11 
2.00 

ill 111 
1023.00 

Energy (keV) 
Acquired: 4/2/2002 2:32:15 PM Real Time: 60.00 s. Live Time: 54.26 s. 
File: C:\User\GNiWEB~1\017ITEM103 4-2-2002 2.32.15PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

I 
2045.00 

file://C:/User/GNiWEB~1/017ITEM103
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018 ITEM104 4-^-2002 2.34.19 PM 

ITEM104 

£ 
c 
O 

O 

1000 ds/37 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/2/2002 2:34:20 PM Real Time: 60.00 s. Live Time: 58.18 s. 
File: C:\User\GNIWEB~1\018ITEM104 4-2-2002 2.34.19PM.Spe Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/018ITEM104


USEcoiogy 
FS-TX-02-01 
Source Log 

Pate 3ia/Q3\ 

(CPM Alpte 

8KG 
6n 

12" 
36" 

mR/hr 
* . -2, 

/ 
J ^ 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

ito<? 
H 

£l 

4 
(, 

Picture 
IDIGET 

^ 

1 
1 1 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

/.r 
,-7 
. 3 

-L.ffT^ 
iOtb$ 

~*d-^ Pirect Beta/Gamma 

Info on source: 

tthr\s 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 



I 
I 
i 

? 
I 
I 
I 
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019 ITEM105 4-^-2002 2.36.25 PM 

ITEM105 

10000 J*24t-A?/MH -g*/?7-S*£* 

c 
O 
O 

1000 

100 

mil 
2045.00 1023.00 

Energy (keV) 
Acquired: 4/2/2002 2:36:25 PM Real Time: 60.00 s. Live Time: 52.32 s. 
File: C:\User\GNIWEB~1\019 ITEM105 4-2-2002 2.36.25 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/019


US Ecology 
FS-TX-02-01 
Source Log 

Pate Hz. oz~ 

*3}T?tf7J. 

BKG 
6W 

12" 
36" 

mR/hr 
< , Z 
<-. ^ 
< .ZK 

w-Container # JM_ 423- ta€ I ft External on pjc in mR/hr JLflL 
External on da Neutron mR/hr < • / 

7 Q0 
^ / 

^51 . & 
^ z ^ / < / 

Contact open pa mR/hr -22, 
Beta on open pfc mR/hr 0/W Z2-

/ 0 * > 

H,P 
3f 
-3S-

~HH 
$>s~ 

-p~ Picture 
DIQBJ 
Table Readings 

/ 

~m ~&¥?~ Source mR/hr @ 6 inchs SL 
W m Source mR/hr @ 12 inches •USL 0f<< #6^ 

Source mR/hr @ 36 inches 
Size of source in cc's 

OzSL 

-ft. HCO 3 cr" 
tfK6 

i*3 

/$ teS 

Weight in grams m / * & 

CPM Alpha 
Pirect Beta/Gamma &0O4LO 3 */<&?/ 

^~-
? • 

— 
- — 

•dpflP 
£ftf> 

Info on source: Guvs 

fats 2. frr 
i cut-

5*6 0f 0*6 

?/£, /tone 5e>v/uc Tb 
0** 

Information on pig: 

Smear PPM per 100 cmA2 Alpna 
Smear PPM per 100 cmA2 Bet3 

.pwiy^ 
T L ^ 

*> " ,/^~\ K / \ s \ 
• - V ; 

/ 
r-

\ 
N: 

SZOfAAfr 





1 II 1 11 
030 ITEM106 4-^-2002 11.41.21 AM 

ITEM106 

1.0E05c= 

10000^ 

1000=-

CountsiQO 

IkiTL 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:41:22 AM Real Time: 60.00 s. Live Time: 17.74 s. 
File: C:\User\GNIWEB~1\030ITEM106 4-3-2002 11.41.21AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/030ITEM106
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10000pr 

1000 

Counts 

0.00 

\ I 1 1 } 

031 ITEM107 4-^-2002 11.43.03 AM 

ITEM107 

£&L 

0m nb iftp #i 

512.00 

#C0 #6? 

\\ 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:43:04 AM Real Time: 60.00 s. Live Time: 2.62 s. 
File: C:\User\GNIWEB~1\031 ITEM107 4-3-2002 11.43.03 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/031




1 1 1 I 1 
032 ITEM108 4-W-2002 11.44.42 AM 

10000 

JTEM108 

1000 

100 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:44:42 AM Real Time: 60.00 s. Live Time: 23.46 s. 
File: C:\User\GNIWEB~1\032ITEM108 4-3-2002 11.44.42AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/032ITEM108
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09 4-^-2002 1146.16 AM 

1000 e» M-Af/a* ~<& W Offl 

100 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

\ '_>VCUi l 4/3/2002 11 ;46: A M Heal i irrse: 60.00 s. Live I irne; 57.46 s. 
n.-.- r--\>. icr tr i r r\GN!WEB~1\033 1TEM109 4-3-2002 11.46.16 AM.SDC hannels: 8192 



I 



034 ITFM11' .48.15 AM 

1000 

100 

Counts 

10 

0.00 

"EM110 

A«*ti 

1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:48:15 AM 
File 

1534.00 2045.00 

e:\User\GNlWEB--1\034 ITEM110 4-3-2002 11.48. AM fir 
! W , W W o.on s i n-~y ~ 

m l p ' Q i Q O lanneis: cm 
Detector: #1 diaiDART USt lb 

file://e:/User/GNlWEB--1/034


7&M$ 
USEcotogy 
FS-TX-02-01 
Source Log 

Date */~t9*»H BKG 
6" 
12" 
36" 

mR/hr 
<TVPv 
O . ^k 
n <2_ 

Container # zu û*. 4TL JJ±L JOJ£ 

&w *r*> in ax 

ip^ 7^~ 
—ZP* 

-p~ 3 Picture 

Z OfirtT^ 

Table Readings 

Source mR/hr @ 6 inchs -Z i Ihz. 0-9-
Source mR/hr @ 12 inches 312 <p - ? oo 
Source mR/hr @ 36 inches O f * » . &»X &>H £sJ± O^ 
Size of source in cc*s / 6>/9i*-t>~ 3>o o n *T> i ar 7G>°* 

Weight in grams V^3i JT*-ns ?Q<-/Z$ ±±£. 
GMKSRm* I 
Bi^^W^KI^BSImnHi 

Mtt^^^^E 

^itam f >PM oer IOU m a ^ a 

. 
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I 

I 
I 
I 
! 



10000rr 

1000 — 

Counts 

0.00 

i l l ] ] 

002 ITEM1114-19-2002 2.59.47 PM 

ITEM111 

C*\3~I 

512.00 
lik 
534.00 

' i 11 
ii m i Li 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 2:59:47 PM Real Time: 20.00 s. Live Time: 3.28 s. 
File: C:\User\GNIVVEB~1\002 ITEM111 4-19-2002 2.59.47 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIVVEB~1/002
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10000 

1000 — 

100 -

Counts 

0.00 

! ! I 1 1 1 
003 ITEM112 4-19-2002 3.01.36 PM 

1TEM112 

C&\3-7 

CSI3"7 

n 
Li! in J II 

512.00 534.00 
.n n ..n . L i b Ill - ii L lilillllfillllll 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 3:01:36 PM Real Time: 20.00 s. Live Time: 17.28 s. 
File: C:\User\GNIWEB~1\003ITEM112 4-19-2002 3.01.36PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/003ITEM112
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! 1 I 1 1 I 
004 ITEM113 4-19-2002 3.03.25 PM 

ITEM113 

10000 cr A/* 2i* Cs.137 

1000 -

Counts 

2.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 3:03:25 PM Real Time: 20.00 s. Live Time: 13.84 s. 
File: C:\User\GNIWEB~1\004 ITEM113 4-19-2002 3.03.25 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/004


";- . • i t^HBHEBI 



! ! . 1 1 1 1 ! 
005 ITEM114 W9-2002 3.04.56 PM 

ITEM114 

10000 rr 

1000 — 

Counts 

023.00 
Energy (keV) 

Acquired: 4/19/2002 3:04:56 PM Real Time: 20.00 s. Live Time: 4.36 s. 
Fife: C:\User\GNIWEB~1\005ITEM114 4-19-2002 3.04.56PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/005ITEM114




I I I I 1 

006 ITEM115 4-19-2002 3.07.05 PM 

ITEM115 

1000 

Counts 

0.00 

Cs\3T 

&> 137 

! I 
H.1L 

Acquired: 4/19/2002 3:07:04 PM 

1023.00 
Energy (keV) 

1534.00 

i 

Mi 

2045.00 

File: C:\User\GNIWEB~1\006 ITEM115 4-19-2002 3.07.05 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.58 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/006


Turn's 
USEcology 
FS-TX-02-01 
Source Log 

Date W'O- BKG 
6" 
12" 
36" 

mR/hr 
&.y 

oA 
03 

ITT 1W JK T7Z Uk. 

-p"1 U&- tfOO E 

fc±=i Picture 
oshtr 

Tabie Reading* is: 13 Source mR/hr @ 6 inchs 5*0 &. 1 £h 
* Source mR/hr @ 12 inches 

3 i& . ^ £> 

-FT' 
Source mR/hr @ 38 inches 
- • r j J L . i i i i i ii i • - - - - - * = * - - - • - - • • - — 

& _ JSLX iL^L £ 6g>. 
Size of source (n cc*s V&/91 

g^G/^ 9P7> ^ ^ i 
Weipht in grams JoLO>J £±*>X pOLgy loLfr Ma. 

<"^_,' • ' ' ' " i "* • '" • [ ' " 

iflSfe^^.V!ti) W i *»Z 

» ^ - — :--.•—. . J . - ^ . ; - . v : , { a | 
S M B U OMM bat IBD-'Cf?iJ^b^ii 

• • • • • • • • , > -

: 

.1 i 
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I 

r 
I 
i 
i 



1 

1000 

Counts 

0.00 

I 
007 ITEM116 4-19-2002 3.11.57 PM 

ITEM116 

£s 137 

n ii 
, 

ii 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 3:11 ;57 PM Real Time: 20.00 s. Live Time: 0.00 s. 
File: C:\User\GNIvVEB~1\007ITEM116 4-19-2002 3.11.57PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIvVEB~1/007ITEM116


! > 
> i 

I ] 

10000rr 

1000 — 

Counts 

0.00 

008 ITEM117 4- .9-2002 3.16.57 PM 

ITEM117 

C^\Z1 

C*\37 
3,473 cAs. 

in... 
512.00 1534.00 

nil nil n nil l a . 
1023.00 

Energy (keV) 
Acquired: 4/19/2002 3:16:57 PM Real Time: 20.00 s. Live Time: 9.16 s. 
File: C:\User\GNIWEB~1\008 ITEM117 4-19-2002 3.16.57 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/008
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1 
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I 
I 
I 



1000 

Counts 

I ! I I 1 1 
009 ITEM118 4- .9-2002 3.19.14 PM 

ITEM118 

6*137 

023.00 
Energy (keV) 

2045.00 

Acquired: 4/19/2002 3:19:14 PM 
File: C:\User\GNIWEB~1\009 ITEM118 4-19-2002 3.19.14 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.58 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/009
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100 

Counts 

0.00 

l i I I i l l 
010 ITEM119 4--19-2002 3.20.53 PM 

ITEM119 

Cs \V7 

512.00 

STjeAs, 

'iii 

1023.00 
Energy (keV) 

' i l l 

n 

1534.00 2045.00 

Acquired. 4/19/2002 3:20:53 PM 
File: C:\User\GNIWEB~1\010 ITEM119 4-19-2002 3.20.53 PM.Spc 
Detector: #1 digiDARTUSE 1b 

Real Time: 20.00 s. Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/010
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1 1 1 1 1 

011 ITEM120 4-r^-2002 3.22.18 PM 

ITEM120 

1000 

Counts 

0.00 512.00 

Acquired: 4/19/2002 3:22:18 PM 

1534.00 
! . i I n . l l J. 

1023.00 
Energy (keV) 

Real Time: 20.00 s. Live Time: 18.78 s. 
File: C:\User\GNIWEB~1\GNISOU~1\011ITEM120 4-19-2002 3.22.18PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU~1/011ITEM120


7£~M S 

USEcology 
FS-TX-02-01 
Source Log 

Date H-n-oi BKG 
6" 
12" 
36" 

TEL TL 

mR/hr 
£>« / 

Jl& 
J2L i 

Container # m- 4M 

s: Contact Rmr J L £ 40L J0_ M^ 

1 f I 3 Picture 
o&ft-r 

Tabte Readings 

S£ 7£cZT Source mR/hr @6 inchs -Ld. o.r 
* Source mR/hr @ 12 inches o,T £ jag* . 

Source mR/hr & 36 torches Q»k J . P>& 
Size of source In cc*s 2S2E *f r r J _&>_££: 1EZL 

Weight in grams 9? LBS 3oiP) ZOLgs S-LB gj°Z 

QM^W^MHTSarffnfe 

(O 

mmamm 
isn&Baiii 

... ... 
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10000 rr 

1000 

100 

Counts 

10 

0.00 

} 1 

001 ITEM121 4-i9-2002 4.04.37 PM 

ITEM121 

Arrs^y cs\^r 

512.00 
oiiy j n... JUL 

Acquired: 4/19/2002 4:04:37 PM 
File: C:\User\GNIWEB~1\001 ITEM121 4-19-2002 4.04.37 PM.Spc 
Detector: #1 digiDART USE 1b 

ililJillilll 
1023.00 1534.00 

Energy (keV) 
Real Time: 20.00 s. Live Time: 17.38 s. 

Channels: 8192 

2045.00 

file://C:/User/GNIWEB~1/001
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100 

10 

Counts 

0.00 

1 1 1 ! ! 1 
002 ITEM122 4- .9-2002 4.06.31 PM 

CS\?7 

ITEM122 

Co 40 

512.00 

(e>\ CMS 

Co(oO 
5bcrh> 

1534.00 
p f. 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:06:31 PM Reai Time: 20.00 s. Live Time: 19.30 s. 
File: C:\User\GNIWEB~1\002ITEM122 4-19-2002 4.06.31PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/002ITEM122
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1 1 1 1 1 

003 ITEM123 4-i 9-2002 4.07.49 PM 

10000 

1000 

100 

Counts 

ITEM123 

Osl27 

C*lT7 

1.00 
i 

1537.00 
i l l !il.i.J. J 1 

1023.00 
Energy (keV) 

Acquired. 4/19/2002 4:07:49 PM Real Time: 20.00 s. Live Time: 8.76 s. 
File: C:\User\GNIWEB~1\003 ITEM123 4-19-2002 4.07.49 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2053.00 

file://C:/User/GNIWEB~1/003


1 



10000 

1000 — 

Counts 

0.00 

l I 1 l l 
004 ITEM124 4- .9-2002 4.09.20 PM 

ITEM124 

Cs> 137 

512.00 534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:09:21 PM Real Time: 20.00 s. Live Time: 17.22 s. 
File: C:\User\GNIWEB~1\004 ITEM124 4-19-2002 4.09.20 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/004


I 



Counts 

1 " l I i 1 I 

005 ITEM125 4- ,9-2002 4.10.40 PM 

ITEM125 

Cz>\Tf 

Acquired: 4/19/2002 4:10:40 PM 

023.00 
Energy (keV) 

1534.00 2045.00 

File: C:\User\GNIWEB~1\005 ITEM125 4-19-2002 4.10.40 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/005


T^rm s 
USEcoJogy 
FS-TX-02-01 
Source Log 

Date V-/1^J BKG 
6" 
12" 
36" 

mR/hr 
0 .3 
<? .3 
0.1 

Container # 

Contact 9OTBB 
BHHHHH9|9BRf > 

B-mR/hr 
pSiWH99»Mfc»-

tfr* 

-5T 

/zn 

+< 

i>4 

4*L 

1^1 

'l 1 

/7o 

^C 

i Picture 
Ofrfttl-

Table Readings 
Source mR/hr @ 6 inchs jfc£ /V^ fl\*L fbLU M± Source mR/hr @ 12 inches 
Source mR/hr @ 38 inches 
" • i f . - i t r n r - m — — —*•*—' | — "'"*"•%""' 

Size of source (n o^ft ^ - T " 
32E 

J 2 £ 1 
/9*6 

,/l/fc 
jSZ£i 

J2 i i l 
iM-

-G£ 

go fl*V J2_ 
3QE Weight in :£! $*> lo J3LZX 

jmijp^wHaPBw]ft|i— 

gg^fii8 

SS^E&t') I 

I 

-

. 
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006 ITEM126 4-19-2002 4.11.56 PM 

1000 

Counts 

0.00 

ITEM126 

C* |37 

512.00 
1 

1534.00 
ii![inHill. II 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:11:55 PM Real Time: 20.00 s. Live Time: 18.44 s. 
File: C:\User\GNIWEB~1\006 1TEM126 4-19-2002 4.11.56 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/006
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•M^ft 1 

S^Ap"'^^-

~ » 1 $ '••- -'• 
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1 
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007 ITEM127 4-^-2002 4.13.41 PM 

ITEM127 

Counts 

0.00 

Cs> 137 

512.00 

Acquired: 4/19/2002 4:13:41 PM 

I 

1023.00 
Energy (keV) 

i i k 

1534.00 
n n. 

2045.00 

File: C:\User\GNIVVEB~1\007ITEM127 4-19-2002 4.13.41 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIVVEB~1/007ITEM127




Counts 

0.00 

I 1 ! 1 " I I ] 
008 ITEM128 4-19-2002 4.15.18 PM 

ITEM128 

C & 137 

512.00 

Acquired: 4/19/2002 4:15:17 PM 

1023.00 
Energy (keV) 

534.00 2045.00 

File: C:\User\GNIWEB~1\008 ITEM128 4-19-2002 4.15.18 PM.Spc 
Detector: #1 digiDARTUSE 1b 

Real Time: 20.00 s, Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/008


100 

Counts 

) ! I ! I I 
008 ITEM128 4-19-2002 4.15.18 PM 

ITEM128 

Acquired: 4/19/2002 4:15:17 PM 

023.00 
Energy (keV) 

2045.00 

Fiie: C:\User\GNIWEB~1\008 ITEM128 4-19-2002 4.15.18 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/008
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Counts 

009 ITEM129 4 -T9-2002 4.16.14 PM 

ITEM129 

C& 137 

6s \37 
27oMs 

a.in 
1534.00 1023.00 

Energy (keV) 
Acquired: 4/19/2002 4:16:14 PM Real Time: 20.00 s. Live Time: 19.66 s. 
File: C:\User\GNIWEB~1\009ITEM129 4-19-2002 4.16.14PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/009ITEM129
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100 

Counts 

0.00 

! ! I \ I " 1 1 ' 
010 ITEM130 4^9-2002 4.18.03 PM 

512.00 

ITEM130 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:18:03 PM Reai Time: 20.00 s. Live Time: 19.68 s. 
File: C:\User\GNIWEB~1\01Q ITEM130 4-19-2002 4.18.03 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/01Q


Turn's 
USEcoJogy 
FS-TX-02-01 
Source Log 

Date i/l/il oA BKG 

12' 
36" 

TTH 

13 O 

Container # X2I f ^ J2- X22. f>r 

7^7 XI Contact a—aafcinR/hr T 4- ^ 

B 3 Picture 
^/frrr 

Table Readings 
~o7T Source mR/hr @ 6 inchs r>? i-* p * l 

Source mR/hr @ 12 inches &0. &** 
Source mR/hr @ 38 todies o,*r7. ^ 
Size of source in <*5 <%^ft H~J 

Weight in ; l-/?,S ± 3: - * - Jj£-

" J^J^MJ^<4W<a^H^ii 





1 1 1 1 
011 ITEM131 4-19-2002 4.21.02 PM 

ITEM131 

100 /Ul<H E$IS</ C* 137 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:21:02 PM Real Time: 20.00 s. Live Time: 19.46 s. 
File: C:\User\GNIWEB~1\011 ITEM131 4-19-2002 4.21.02 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011


100 

Counts 

! ! ! I ! 
012 ITEM132 4-19-2002 4.22.47 PM 

ITEM132 

C> \1H 

0.00 512.00 

Acquired: 4/19/2002 4:22:46 PM 

023.00 
Energy (keV) 

n it.... 

534.00 2045.00 

File: C:\User\GNIVVEB~1\012 ITEM132 4-19-2002 4.22.47 PM.Spc 
Detector: #1 digiDARTUSE 1b 

Real Time: 20.00 s. Live Time: 19.66 s. 
Channels: 8192 

file://C:/User/GNIVVEB~1/012


Counts 

' ' * ! 1 1 
• i » t t s 

013 ITEM133 4- .9-2002 4.26.12 PM 

ITEM133 

Cj±\m CJOQD 

023.00 
Energy (keV) 

Acquired: 4/19/2002 4:26:11 PM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIWEB~1\013ITEM133 4-19-2002 4.26.12PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/013ITEM133




1000 

Counts 

i ' I I i i 
014 ITEM134 4-19-2002 4.31.00 PM 

ITEM134 

CJ> ( 3 7 

534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:31:00 PM Real Time: 20.00 s. Live Time: 19.08 s. 
File: C:\User\GNIWEB~1\014 ITEM134 4-19-2002 4.31.00 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/014




1000 

Counts 

015 ITEM135 4- ,9-2002 4.38.55 PM 

ITEM135 

o.oo 512.00 
Ml 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 4:38:55 PM Real Time: 20.00 s. Live Time: 19.34 s. 
File: C:\User\GNIWEB~1\015 ITEM135 4-19-2002 4.38.55 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015


T&n'i 
USEcoiogy 
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Source Log 

Date 7 - 0 2 L 

X<\S 

8KG 
6" 
12" 
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mR/hr 
<0*?-

1 
* 

252 13W Container # - ^ k 131_ t*to 
in mR/hr Z-^ft 1 \0Q JMCL 

UK* 

Picture 
i O/mr- | 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
Weight in grams 
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_ _ _ _ _ _ _ i i— 
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v^ 
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I 1 J I 1 I 

003 ITEM136 b-y-2002 9.37.36 AM 

ITEM136 

B 
c 
3 
O 
O 

1000 
C s \ 2 1 

9 co cs\\<^ 

512.00 
ii i...n a 

1534.00 1023.00 
Energy (keV) 

Acquired: 5/7/2002 9:37:36 AM Real Time: 20.00 s. Live Time: 1.24 s. 
File: C:\User\GNIWEB~1\003ITEM136 5-7-2002 9.37.36AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/003ITEM136


I 
I 
I 
I 

I 
I 
[ 

I 



1000 

! I ! 1 ! • 1 

004 ITEM137 6--/-2002 9.41.32 AM 

ITEM137 

Csl37 

512.00 1023.00 
Energy (keV) 

Acquired: 5/7/2002 9:41:32 AM 
File: C:\User\GNIWEB~1\004 ITEM137 5-7-2002 9.41.32 AM.Spc 
Detector: #1 digiDARTUSE 1b 

534.00 2045.00 

Real Time: 20.00 s. Live Time: 14.40 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/004




1 1 ! I I 
005 ITEM138 5-/-2002 9.46.35 AM 

ITEM138 

10000^ 

c 
3 
o 
O 

1000 r 

1023.00 
Energy (keV) 

Acquired: 5/7/2002 9:46:35 AM Real Time: 20.00 s. Live Time: 12.28 s. 
File: C:\User\GNIWEB~1\005 ITEM138 5-7-2002 9.46.35 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/005




006 ITEM139 5-, -2002 9.50.53 AM 

ITEM139 

10000rr C*X31 

B 
c 
3 
O 
O 

1000 

mi.. 
1534.00 1023.00 

Energy (keV) 
Acquired: 5/7/2002 9:50:53 AM Real Time: 20.00 s. Live Time: 6.62 s. 
File: C:\User\GNIWEB~1\006 ITEM139 5-7-2002 9.50.53 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006




! ! 

007 ITEM140 5-/ -2002 9.53.43 AM 

ITEM140 

C*\3T 

0.00 

£*\31 
Opes* k<> 

512.00 
in in .A 

1534.00 023.00 
Energy (keV) 

Acquired: 5/7/2002 9:53:43 AM Real Time: 20.00 s. Live Time: 19.68 s. 
File: C:\User\GNIVVEB~1\007ITEM140 5-7-2002 9.53.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/007ITEM140
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USEcology 
FS-TX-02-01 
Source Log 

Date S-- i -6-a BKG 
6" 
12" 
36" 

mR/hr 
0*1 

/ •i 
Container # 
External 4 H f t in mR/hr 
ggf iHB^a iv t tSBmiMBfr 
•6«n*wWBBPi«B»f-
B^erwrS^SPWWw-e/W-

\ H \ 
5 0 

I H X 
try 

143 
IU 

IH-M-
WO 

f ¥ 5 
3.5 

^ _- I - K ^ - " 3 ^ 53 Picture i d * - •AH9-
^ J ^ ^ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

\V» 
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\*Q 
2L<dP 
3\V>s 

-5" 
.? 
. 1 
3 ^ f 
41 V> 

~l 
3,ft 
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W 
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f i t 
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10000 

1000 

100 — 

Counts 

i i l l I 
008 ITEM141 5-r-2002 10.00.43 AM 

iiiJi.iy.j]nkti..y. 
1534.00 1023.00 

Energy (keV) 
Acquired: 5/7/2002 10:00:43 AM Real Time: 20.00 s. Live Time; 18.12 s. 
File: C:\User\GNIWEB~1\008ITEM1415-7-2002 10.00.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/008ITEM1415-7-2002


1000 

Counts 

I i 1 I ] I 

009 ITEM142 5-,-2002 10.10.26 AM 

o^k 

ITEM142 

CJC 137 

1 fill! J J 
534.00 

EI. I...IL i....: 
2045.00 

Energy (keV) 
Acquired: 5/7/2002 10:10:27 AM Real Time: 20.00 s. Live Time: 19.04 s. 
File: C:\User\GNIWEB~1\009ITEM142 5-7-2002 10.1Q.26AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/009ITEM142


! ! 1 1 1 1 1 1 
010 ITEM143 5-r-2002 10.16.28 AM 

ITEM143 

1000 

Counts 

0.00 

6*137 

k! 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 5/7/2002 10:16:28 AM Real Time: 20.00 s. Live Time: 18.32 s. 
File: C:\User\GNIWEB~1\010ITEM143 5-7-2002 10.16.28AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/010ITEM143


I 1 

10000 c: 

1000 — 

Counts 

011 ITEM144 5-,-2002 10.18.50 AM 

ITEM144 

OZ 

lilillLl!! 
1534.00 

ti n .nil 
1023.00 

Energy (keV) 
Acquired: 5/7/2002 10:18:50 AM Real Time: 20.00 s. Live Time: 16.76 s. 
File: C:\User\GNIWEB~1\011 ITEM144 5-7-2002 10.18.50 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011


I l l } ] ] 

012 ITEM145 5-, -2002 10.28.13 AM 

ITEM145 

1000 

Counts 

0.00 

Cc V^7 

512.00 

cs\m 

PD 

yi 
1023.00 

Energy (keV) 
1534.00 2045.00 

Acquired: 5/7/2002 10:28:13 AM 
File: C:\User\GNIWEB~1\012 ITEM145 5-7-2002 10.28.13 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time; 19.48 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/012


Tern') 
USEcology 
FS-TX-02-01 
Source Log 

Date <;-1-Q3k BKG 
6" 
12" 
36" 

mR/hr 

Container # t'\% \H-^r A±SL _Ut£L l£Q 
in mR/hr -O- i f i . -3L SO 

T ^ £ Picture 
1 t W ^ ~ZP^ 
Table Readings 

^ ( ^ 

Source mR/hr @ 6 inchs 2b± _a v . ^ I3L • 5 
Source mR/hr @ 12 inches jua. . 5 - Ji •4 
Source _rn_R/hr@ 36 inches 

:s±: 
.4 : -SL± ^ 

Size of source in cc's 3^JL ix£ 4. c f ^xdL 
Weight in grams K.\V>& WW J^ik. SXfc 3tfVQ 

3 

"frttsK f |tt*K lr#Wi 
VASI> 

rf*> — * — . . . • J . A . — . , 

"rnirii nfmrnHr 1fin <mini filiiii i — — . . — — - — . . . - — • 



1000 

Counts 

0.00 

! I I f ! I • I 
013 ITEM146 5-/-2002 10.32.09 AM 

G \ zi 
ITEM146 

CotO 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 5/7/2002 10:32:09 AM Real Time: 20.00 s. Live Time: 19.32 s. 
File: C:\User\GNIWEB~1\013ITEM146 5-7-2002 10.32.09AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE lb 

2045.00 

file://C:/User/GNIWEB~1/013ITEM146


1000 

Counts 

014 ITEM147 5-,-2002 10.35.10 AM 

ITEM147 

£ 5 \ 3T 

512.00 

C*\37 

1023.00 
Energy (keV) 

534.00 2045.00 

Acquired: 5/7/2002 10:35:11 AM 
File: C:\User\GNIWEB~1\014 iTEM147 5-7-2002 10.35.10 AM.Spc 
Detector: #1 digiDARTUSE 1b 

Rea! Time: 20.00 s. Live Time: 18.30 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/014


1000 

Counts 

015 ITEM148 5-, -2002 10.37.16 AM 

ITEM148 

c*m 

£*V37 

Acquired: 5/7/2002 10:37:15 AM 

1023.00 
Energy (keV) 

n n 
1534.00 2045.00 

File: C:\User\GNIVVEB~1\015 ITEM148 5-7-2002 10.37.16 AM.Spc 
Detector: #1 digiDARTUSE 1b 

Real Time: 20.00 s. Live Time: 19.42 s. 
Channels: 8192 

file://C:/User/GNIVVEB~1/015


! 

016 ITEM149 5-'.-2002 10.39.52 AM 

ITEM149 

10000 

1000-

Counts 

<C*\37 

3 LfSDcrf& 

I!..a. ii n n i l 
1534.00 J 2045.00 1023.00 

Energy (keV) 
Acquired: 5/7/2002 10:39:52 AM Real Time: 20.00 s. Live Time: 12.88 s. 
File: C:\User\GNIWEB~1\016 ITEM149 5-7-2002 10.39.52 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEB~1/016


! I ! I I 
017 ITEM150 5-, -2002 10.42.47 AM 

ITEM150 

OsioG 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 5/7/2002 10:42:48 AM Real Time: 20.00 s. Live Time: 19.52 s. 
File: C:\User\GNIWEB~1\017ITEM150 5-7-2002 10.42.47AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017ITEM150


•f&fl$ 

US Ecology 
FS-TX-02-01 
Source Log 

Pate fe-\«-CQk BKG 
6" 
12" 
36" 

mR/hr 

<DJ 
&, 7 

"•^ - ^ -f Picture v^ 

£=2 7 Table Readings 

3E Source mR/hr @ 6 inchs 3*2. 5b© , u 
Source mR/hr @ 12 inches JUL ASQ_ 

Size of source in «#s 

16 

Weight in -gcams- p o ^ ^ s 10 J4. as 
ICPM Alpha 
Pirect Beta/Gamma 

I 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 



005 ITEM-151 6-ro-2002 11.16.06 AM 

ITEM-151 

1.0E05f= 

10000 = 

1000 rr 

Counts] 00 

0.00 
M l l l l n l l l o f f l l l l l M nl nn lBn l nn I i l l J Q_ 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:16:07 AM Real Time: 20.00 s. Live Time: 3.56 s. 
File: C:\User\GNIWEB~1\005 ITEM-151 6-18-2002 11.16.06 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/005
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006 ITEM-152 6-. o-2002 11.20.25 AM 

1.0E05p 

10000 

1000 

Countsfoo 
*<s 

ITEM-152 

JifM £0/5^ 

Mil M A LO_ 

511.00 
In n I D_ 

1534.00 1022.00 
Energy (keV) 

Acquired: 6/18/2002 11:20:25 AM Real Time: 20.00 s. 
File: C:\User\GNIWEB~1\006 ITEM-152 6-18-2002 11.20.25 AM.AnI 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.72 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/006
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1.0E05FT 

10000 

1000 

Counts) oo 

007 ITEM-153 6-1 d-2002 11.22.30 AM 

ITEM-153 

0.00 
mu nm nnl nlnl itiil nn 

511.00 1533.00 1022.00 
Energy (keV) 

Acquired: 6/18/2002 11:22:30 AM Real Time: 20.00 s. Live Time: 3.56 s. 
File: C:\User\GNIWEB~1\007 ITEM-153 6-18-2002 11.22.30 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2044.00 

file://C:/User/GNIWEB~1/007




10000 

008 ITEM-154 6-1 d-2002 11.24.23 AM 

ITEM-154 

1000 

100 

Counts 

10 

0.00 
'HllJWLIJiiJjiJn,! i i\ nl In 

1534.00 
n In I J 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:24:23 AM Real Time: 20.00 s. Live Time: 18.14 s. 
File: C:\User\GNIWEB~1\008ITEM-154 6-18-2002 11.24.23AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/008ITEM-154




009 ITEM-155 6-, d-2002 11.26.09 AM 

ITEM-155 

1.0E05 

10000 

1000 

Countsioo 

10 

0.00 

_JA 

lk 
512.00 1534.00 

n III n 
1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:26:10 AM Real Time: 20.00 s. Live Time: 11.08 s. 
File: C:\User\GNIWEB~1\009ITEM-155 6-18-2002 11.26.09AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/009ITEM-155


1.0E05 

10000 k 

1000=n 

Counts) oo 

0.00 

.>n so 

1 1 1 1 1 1 ! 

009 ITEM-155 6- • d-2002 11.26.09 AM 

ITEM-155 

d*1<?7/ 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:26:10 AM Real Time: 20.00 s. Live Time: 11.08 s. 
File: C:\User\GNIWEB~1\009ITEM-155 6-18-2002 11.26.09AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/009ITEM-155
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3ff&rt 
USEcology 
FS-TX-02-01 
Source Log 

Date (a -i%-o^ BKG \mmc u£/Jfc 

12" 
36" 

G><3 
6^> 

Container # KL /<>1~ 1ZL 1£X M 
External innHgWT uJQ/it TO 
External: Neutron mR/hr Z.I 

±0. rsa 
M 

_ao. 
<-{ 

<fro 
_±L 

mR/hr 0/W >V£ / V A •v-, 7T ^7f 
1P^ ^ ^ 

/<stt 

Picture 1 ^ 

i 
^ 

£>/£?£ 
Table Readings 
Source mflflffr © 6 inchs k/y/frt 

7 
_IA •*€> JJG. \o irt) 

Source mfWTP@ 12 indies M^ f l * 

Size of source in^jgf J^j^fxpf 

_&2_ J3JL VL Ja5_ 

Weight in. AQ>. 2£L ai ^as. 
CPM Alpha 
Direct Beta/Gamma i 

Info on source: 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Bet a 

' 

I 
i 
i 



1000 

Counts 

010 ITEM-156 6-, d-2002 11.27.37 AM 

ITEM-156 

jJM&t~ &/*7 

/ 
6*r 

JI 
0.00 1534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:27:36 AM Real Time: 20.00 s. Live Time: 19.36 s. 
File: C:\User\GNIWEB~1\010ITEM-156 6-18-2002 11.27.37AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010ITEM-156




1000 

100 

Counts 

10 

011 ITEM-157 6-, O-2002 11.28.51 AM 

ITEM-157 

\L 
0.00 512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:28:51 AM Real Time: 20.00 s. Live Time: 19.40 s. 
File: C:\User\GNIWEB~1\011 ITEM-157 6-18-2002 11.28.51 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011




1000 

Counts 

012 ITEM-158 6-. d-2002 11.30.17 AM 

ITEM-158 

5 -/37 

&/37 
t»r4 

m n n In n il 
0.00 

Cot* 

JLEL 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:30:17 AM Real Time: 20.00 s. Live Time: 16.88 s. 
File: C:\User\GNIWEB~1\012ITEM-158 6-18-2002 11.30.17AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/012ITEM-158


I 
I 
II 

I 



1000 

100 

Counts 

10 

013 ITEM-159 6-, o-2002 11.31.24 AM 

ITEM-159 

J***f - &/37 

n 
0.00 512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:31:23 AM Real Time: 20.00 s. Live Time: 19.28 s. 
File: C:\User\GNIWEB~1\013ITEM-159 6-18-2002 11.31.24AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/013ITEM-159
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Counts 

014 ITEM-160 6- .u-2002 11.32.16 AM 

ITEM-160 

m 

i 
&6# 

MX n n u. 
1534.00 023.00 

Energy (keV) 
Acquired: 6/18/2002 11:32:16 AM Real Time: 20.00 s. Live Time: 19.46 s. 
File: C:\User\GNIWEB~1\014ITEM-160 6-18-2002 11.32.16AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/014ITEM-160




•3tf&rt 
US Ecology 
FS-TX-02-01 
Source Log 

Pate l - W O ^ BKG 
6" 
12" 
36" 

*»R/hr 
feO 
W 

\ ^ Container # 
insaRJhc 

lu. 4 Akk Ji^L iks: 
External ^K) ^ 
External Neutron mR/hr ^ L ^ i 

_£ol 
^V A l 

mR/hr O/W _A£ t ^ _cy^ A^/t 

P" "7" 
_£^L 

Picture V=^ tzzzi • " 
c £?/%?£ 
Table Readings 
Sourcg-fefitfy @ 6 inchs u(t 

[CPM Aipha 
Pirect Beta/Gamma 

I 
1 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 



1000 

100 

Counts 

10 

5*?, 40 
336 <wt3 

015 ITEM-161 6-.o-2002 11.33.21 AM 

ITEM-161 

4*2*# 

" &60^ 

0.00 512.00 
Ll 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:33:22 AM Real Time: 20.00 s. Live Time: 19.14 s. 
File: C:\User\GNIWEB~1\015 ITEM-161 6-18-2002 11.33.21 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/015


' 



Counts 

016 ITEM-1626-.o-2002 11.34.20 AM 

ITEM-162 

B& 
6& 

/&<°Q 

0.00 1534.00 023.00 
Energy (keV) 

Acquired: 6/18/2002 11:34:21 AM Real Time: 20.00 s. Live Time: 19.16 s. 
File: C:\User\GNIWEB~1\016ITEM-162 6-18-2002 11.34.20AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/016ITEM-162
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1000 

100 

Counts 

10 

0.00 

017 ITEM-163 6-.u-2002 11.35.28 AM 

ITEM-163 

/siJ?V/ 

& /37 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:35:28 AM Real Time: 20.00 s. Live Time: 19.28 s. 
File: C:\User\GNIWEB~1\017ITEM-163 6-18-2002 11.35.28AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017ITEM-163


1 



1000 

100 
to50'** 

Counts 

10 

018 ITEM-164 6-iu-2002 11.36.21 AM 

ITEM-164 

0.00 

Ct37 

512.00 

6 to 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:36:22 AM Real Time: 20.00 s. Live Time: 19.06 s. 
File: C:\User\GNIWEB~1\018ITEM-164 6-18-2002 11.36.21AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/018ITEM-164
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1000 

Counts 

019 ITEM-165 6-. o-2002 11.37.13 AM 

ITEM-165 

Awz«( 

0.00 1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:37:13 AM Real Time: 20.00 s. Live Time: 19.26 s. 
File: C:\User\GNIWEB~1\019 ITEM-165 6-18-2002 11.37.13 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/019




•3tf&*S> 
USEcology 
FS-TX-02-01 
Source Log 

Pate fr-VS-OSs BKG 
6" 
12" 
36" 

f^iz 1 
+nR/hr hO 

{fD 

Container # 
inj»R/hr 

ML Ak̂ L Aki. 
External ^0 T-0 
External: Neutron mR/hr ^ \ "^T 

WO 
^ l 

mR/hr O/W ?7/r AA[/V- i Ar-fA-

~ ^ ~ " Picture ^ V ^ 
I 7 p/^i 

Table Readings 
1 

7T Source^feR/hr @ 6 inchs 3±. A3A 
Source SrftR/hr @ 12 inches 

Size of source irhseie 

M. iM. 

ITSL 
Weight in gromc \̂ >,$ J O L .u. 

|CPM Alpha 
Pirect Beta/Gamma 

["" • -" "" "i 

Info on source: 

• , • . . .. 

information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

/ 

L_ 

I 



100 

Counts 

020 ITEM-166 6-,0-2002 11.38.13 AM 

ITEM-166 

Bfo 
£3/37 RiSa 

u 

Acquired: 6/18/2002 11:38:13 AM 

1023.00 
Energy (keV) 

JL 
1534.00 2045.00 

File: C:\User\GNIWEB~1\020 ITEM-166 6-18-2002 11.38.13 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.24 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/020


f 



1000 

100 — 

Counts 

021 ITEM-167 6-. O-2002 11.39.12 AM 

ITEM-167 

î $?_ 

#2 coTb 

0.00 512.00 534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:39:13 AM Real Time: 20.00 s. Live Time: 19.26 s. 
File: C:\User\GNIWEB~1\021 ITEM-167 6-18-2002 11.39.12 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/021


I 
I 

I * •? 



1000 

022 ITEM-168 6-18-2002 11.40.07 AM 

ITEM-168 

£s -/3>7 JyJf/ 

100 

Counts 

in 
0.00 512.00 

n Q_ 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:40:07 AM Real Time: 20.00 s. Live Time: 19.08 s. 
File: C:\User\GNIWEB~1\022ITEM-168 6-18-2002 11.40.07AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/022ITEM-168


! 

^ * ? 



USEcoiogy 
FS-TX-02-01 
Source Log 

•T&fl> 

Pate Hfr-*3- BKG 

12" 
36" 

"<\ 
Ufc/Ar 

•qtft/hr ^ 

- ^ • • T O 

I/"" Picture J^L V * 
(. &<%&-
Table Readings 
Source feR/hr @ 6 inchs 

7 
jflP- 5 ^ Jl£_ _k2_ ^<K> • T * 

Source &R/hr @ 12 inches 

Size cf source irnsgie ft3 

JdL 

UU-
IS 

3 IT 
3^t> ^ 0 

Weight in grams ik> _KL JEDL 

CPM Alpha 
Pirect 9eta/Gamma 

j 
f 

Info on source: • • , T - < i ? 

Information on pig: 

Smear PPM per 100 cmA2 Alpna 
Smear PPM per 100 cmA2 Beta 

I 

. 

I 



Counts 

023 ITEM-169 6-'id-2002 11.41.00 AM 

ITEM-169 

A***' 

1 
1023. 00 

m 

534.00 2045.00 
Energy (keV) 

Acquired: 6/18/2002 11:41:01 AM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIWEB~1\023ITEM-169 6-18-2002 11.41.00AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

file://C:/User/GNIWEB~1/023ITEM-169




100 

Counts 

024 ITEM-170 6-1 tf-2002 11.42.07 AM 

ITEM-170 

A/37 

At*/ 

023.00 1534.00 2045.00 
Energy (keV) 

Acquired: 6/18/2002 11:42:06 AM Real Time: 20.00 s. Live Time: 19.34 s. 
File: C:\User\GNIWEB~1 \024 ITEM-170 6-18-2002 11.42.07 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1


I 
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I 
I 



Counts 

025 ITEM-171 6-K3-2002 11.43.00 AM 

ITEM-171 

4* J*' 
3K* 

23 c»Tr> 

1534.00 
_D IflJH 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 11:43:00 AM Real Time: 20.00 s. Live Time: 19.32 s. 
File: C:\User\GNIWEB~1\025ITEM-1716-18-2002 11.43.00AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/025ITEM-1716-18-2002


10000 c: 

1000 

100 

Counts 

10 

fail! 

026 ITEM-172 6-id-2002 11.43.43 AM 

ITEM-172 

/!#*&/ 

iMil nn 
0.00 512.00 1534.00 

1 In ni I IH n 
1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:43:43 AM Real Time: 20.00 s. Live Time: 18.98 s. 
File: C:\User\GNIWEB~1\026ITEM-172 6-18-2002 11.43.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/026ITEM-172


I 
I 
I 

I 
I 
I 
I 



Counts 

027 ITEM-173 6-1 d-2002 11.44.33 AM 

ITEM-173 

5£? 

M l 
534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 11:44:33 AM Real Time: 20.00 s. Live Time: 19.32 s. 
File: C:\User\GNIWEB~1\027ITEM-173 6-18-2002 11.44.33AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/027ITEM-173
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3Pf&**> 
USEcology 
FS-TX-02-01 
Source Log 

Pate fc'tg.CO. 8KG 
6" 
12" 
36" 

mR/hr 
, 5 

TH" ~TFF Container # p H f J±S. QE 
32 External in mR/hr *0 

External: Neutron mR/hr ^ \ ±\ M <L-\ M 
mR/hr O/W J^A- A / ^ T ĵT" A/r ^a 

Picture 
/ CVSKZ: 

^ Z^I 7 
Table Readings 
Source mR/hr @ 6 Inchs 

CPM Alpha 
Pirect Beta/Gamma 

l 
i 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

-



10000 

1000 

100 

Counts 

10 

0.00 

028 ITEM-174 6- .d-2002 1.17.21 PM 

ITEM-174 

nl Inl 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:17:20 PM Real Time: 20.00 s. Live Time: 17.80 s. 
File: C:\User\GNIWEB~1\028ITEM-174 6-18-2002 1.17.21 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/028ITEM-174
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1000 

Counts 

029 ITEM-175 6-, d-2002 1.19.58 PM 

ITEM-175 

£5/3*7 

i n J al. 
1534.00 2045.00 

Energy (keV) 
Acquired: 6/18/2002 1:19:58 PM Real Time: 20.00 s. Live Time: 19.22 s. 
File: C:\User\GNIWEB~1\029 ITEM-175 6-18-2002 1.19.58 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/029


t 



Counts 

030 ITEM-176 6^-2002 1.21.27 PM 

ITEM-176 

>/0i«-<25-/37- &>/& 
£*/J7 

•713 fas 

C0-/&/ 
&73kv 

I 

0.00 512.00 

i ! 
1 I r n I 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:21:27 PM Real Time: 20.00 s. Live Time: 16.18 s. 
File: C:\User\GNIWEB~1\030ITEM-176 6-18-2002 1.21.27PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/030ITEM-176
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10000 

1000 

Counts 

031 ITEM-177 6M-2002 1.22.27 PM 

ITEM-177 

pfy 

III ill nin J 
1534.00 

!.li I l.ni 
1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:22:28 PM Real Time: 20.00 s. Live Time: 17.88 s. 
File: C:\User\GNIWEB~1\031ITEM-177 6-18-2002 1.22.27PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/031ITEM-177




10000rr 

1000 — 

100 — 

Counts 

0.00 

032 ITEM-178 6-, d-2002 1.24.31 PM 

ITEM-178 

kill liiinnJ i i ! 

512.00 
n n. i . 

1534.00 
n. i n J 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:24:31 PM Real Time: 20.00 s. Live Time: 15.82 s. 
File: C:\User\GNIWEB~1\032ITEM-178 6-18-2002 1.24.31PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/032ITEM-178
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T£fflS> 
US Ecology 
FS-TX-02-01 
Source Log 

Date \~\%-v* 8KG 
6« 
12" 
36" 

mR/hr 
•X 

W Container # J34. \%\ î L AH 
External in mR/hr 
Extemai: Neutron mR/hr ^ l _£_L 

100 
^=1 

* 5 V > 
Â 

5 0 

mR/hr O/W / U l ^ A ^ 1 V{,A- I V[4r. 

zzznz 
M\6-

Picture T ^ 
1 1 7 U#£L 

Table Readings 
Source mR/hr @ 6 inchs 

|CPM Alpha 
Direct Beta/Gamma 

I 
! 

Info on source: 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 



1000 

Counts 

033 ITEM-179 6-18-2002 1.25.43 PM 

ITEM-179 

AAPJAf S%/37 £ofS¥ 

-2.00 

yaw'fev' rt*#* 

511.00 528 00 1021.00 
Energy (keV) 

Acquired: 6/18/2002 1:25:43 PM Real Time: 20.00 s. Live Time: 18.80 s. 
File: C:\User\GNIWEB~1\033 ITEM-179 6-18-2002 1.25.43 PM.AnI Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2032.00 

file://C:/User/GNIWEB~1/033
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10000 

1000 

Counts 

0.00 

034 ITEM-180 6- .3-2002 1.26.50 PM 

ITEM-180 

^ / ^ 

65/37 , 

itifi&y 
512.00 

&7 

n i l ! il l l . l i n nl o. 
1 5 3 4 . 0 0 1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:26:49 PM Real Time: 20.00 s. Live Time: 15.40 s. 
File: C:\User\GNIWEB~1\034 ITEM-180 6-18-2002 1.26.50 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/034




10000 

1000 

Counts 

035 ITEM-181 6-1w-2002 1.29.16 PM 

ITEM-181 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:29:16 PM Real Time: 20.00 s. Live Time: 13.80 s. 
File: C:\User\GNIWEB~1\035ITEM-1816-18-2002 1.29.16PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/035ITEM-1816-18-2002
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036 ITEM-182 6-, d-2002 1.30.15 PM 

ITEM-182 

10000^ 

1000 

Counts 

0.00 
I n i i.n i in ni u n 

1534.00 

j I | 

2045.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:30:15 PM Real Time: 20.00 s. Live Time: 8.32 s. 
File: C:\User\GNIWEB~1\036 ITEM-182 6-18-2002 1.30.15 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/036
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10000 

1000 — 

100 

Counts 

10 

0.00 

037 ITEM-183 6-, d-2002 1.31.46 PM 

ITEM-183 

I. IB.! . ..!...!n n n. .hiI.. I n 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:31:46 PM Real Time; 20.00 s. Live Time: 7.38 s. 
File: C:\User\GNIWEB~1\037 ITEM-183 6-18-2002 1.31.46 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/037
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038 ITEM-184 6-, d-2002 1.33.32 PM 

ITEM-184 

10000 

1000 

100 

Counts 

0.00 
n 0.11 in. 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:33:32 PM Real Time: 20.00 s. Live Time; 13.74 s. 
File: C:\User\GNIWEB~1\038 ITEM-184 6-18-2002 1.33.32 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/038


-7^5 
USEcology 
FS-TX-02-01 
Source Log 

Pate bri8-p3 8KG 
6" 
12" 
36" 

mR/hr 
•S 

J2± Container # AH 
External in mR/hr K<9 
External: Neutron mR/hr ^ • l 

)VO 
_£_L 

mR/hr 0/W A ^ A/ ̂ 

^ Picture i J2&Z 
Table Readings 

7 
Source mR/hr @ 6 inchs X _L±_ 
Source mR/hr @ 12 inches 

Size of source in^ee'a- 4t2? pT^ * T 
Weight in grams Uh- )bL 

]CPM Alpha 
jPirect Beta/Gamma 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

i 
I 



I 

D 
0 
1 
I 



10000 

1000-

100 

Counts 

0.00 

039 ITEM-185 6- .d-2002 1.34.27 PM 

ITEM-185 

SI*/*? 

&/37 

!! I n i l ti I ml 

534.00 

i j 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:34:28 PM Real Time: 20.00 s. Live Time: 4.38 s. 
File: C:\User\GNIWEB~1\039 ITEM-185 6-18-2002 1.34.27 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/039
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>̂ 
USEcology 
FS-TX-02-01 
Source Log 
Date: / . - ^ t y ^ Q ^ ^ # \ 

Container # 
External on pig in mR/hr irk O 

9^ 
&£(* M£ 1 ££. #fi(? 

J 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear-BfWF per jflB9fi*2 Alpha 
Smear DPJM per 1088SmA2 Beta 
Size of source in cc's 

Weight in grams 

E US 
&fc-f* 

^ 

KX 
HjfefeL 

0 * 1 ^ 
ftp<^> 
Ot tL? 

_3̂ L 

H 
.3is_ 
> 

"Z^" 
-4 
6i 

£*&. 
X6 

d&m* 

7? 

/^(T 
Jl££. 
&J4G 

AjQf-f 

x 

M 
l / r c 
n«G 

f^Q'^L' 
fifr. &&ti*f*~&£tf>A 

¥ 
I Loaded Pig mR/hr 0>RG I S K k I UKGr 1 &*><£ 1 ##& I 

Info on source: 

aoen 

PoUttP 
l/famtbt 

Ch ^ 

Information on pig: 

Dig A Dart Info: 
H^emjm 

f\ i5V\-t^ 

£\ 

/\jflv-C ho^e 

z 1 I *%L 

A ) 6 < ^ 

M <i 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 1/2S/02 Time 0900 

Location Source Smears MDA Alpha MDA Beta 

Survey # 

BKG Alpha BKG Beta 
0.3 76 

Alpha Eff 0.30414 Beta/Gamma Eff 0.33 

1 

2 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 Min CPM 

3 

2 

2 

0 

0 

DPM 

3.9 

2.3 

2.3 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 Min CPM 

143.00 

135 

141 

163 

166 

DPM 

-12.6 

-24.7 

-15.6 

17.4 

22.0 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-2277 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 



i—i r 

file://A:\MVC-023F.JPG 

file://A:/MVC-023F.JPG
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file://A:\MVC-024F.JPG 

file://A:/MVC-024F.JPG
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file://A:\MVC-027F.JPG 
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002 5BKG 1-2o-2002 10.01.54 AM 

5BKG 

100 

•+ - * 

c 
o 
O 

1025.00 
Energy (keV) 

Acquired: 1/28/2002 10:01:54 AM 
File: C:\GAMMAV~1\002 5BKG 1-28-2002 10.01.54 AM.Spc 
Detector: #1 digiDART USE 1b 

1537.00 

Real Time: 5.00 s. 

2049.00 

Live Time: 4.38 s. 
Channels: 8192 

file://C:/GAMMAV~1/002


) USEcology 
FS-TX-02-01 
Source Log 
Date: l~Jb~6l 

Container # 
External on pig in mR/hr 

Co 
&<c* 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear |?FM per 1lJLMWuA2 Alpha 
SmearJ3yB££per 10»WiA2 Beta 
Size of source in cc's 

Weight in grams 

n,KG 
BKC 
m<(> 

o 
3oK 
9 
H 

|Loaded Pig mR/hr BKL 

Info on source: 

IH BO 
G<?3 i 

• 

Information on pig: 

/uo~e 

IA I I ZI MJM-O l ~ / 

Dig A Dart Info: 

J 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 1/25/02 Time 0900 

Location SOURCE # 6 SMEAR MDA Alpha MDA Beta 

Survey # 
BKG Alpha BKG Beta 

0.3 76 

Alpha Eff 0.30414 Beta/Gamma Eff 0.33 
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18 

19 
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21 
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23 

24 

25 

2 Min CPM 

1 

DPM 

0.7 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 
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2 Min CPM 

148.00 

DPM 
-5.1 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 
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-227.7 
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USEcology 
FS-TX-02-01 
Source Log 
Date:y, 2 g. 6^ 

115: < ^ 

Container # 
External on pig in mR/hr 

1 
VO/^777* 

External on pig Neutron mR/hr « f / a,/ /firi^ 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 

W o " 
JT9 

"̂ 7£E 21̂  Source mR/hr @ 1 inch \z~Lc. M-
Source mR/hr @ 12 inches 'Qjyt.o JLZ- ~&£ 

&& ITT 
Source mR/hr @ 36 inches ) ^ C~ 3. /»9~ IZI 
Smear PPM per 100 cmA2 Alpha /.e* 
Smear PPM per 100 cmA2 Beta 

11 Size of source in cc's I O L*> 
T Weight in grams J2. 

|Loaded Pig mR/hr V£. /#X- ^t. 
Info on source: 

A G / J 0 / D O * ^ «J0d£-

Co 131 
Information on pig: 

>/ /ye*. 

IIO 
• i 

CO 00 C$137 C6-01 

d/O&Jvc; 

es '37 

Pig A Part Info: 
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Smear Survey Results 

Model 2929 S/N # 1716000 Cal Pue 7/14/02 

RWP GN02-001 01/28/2002 16:02 

Location Source Leak Rate Test MDA Alpha PPM MPA Beta PPM 

7 68 
Survey # 

BKG Alpha CPM BKGBetaCPM 
0.05 74 

Alpha Eff 0.33 Beta/Gamma Eff 0.33 
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142 

150 

134 
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144 
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144 

158 

149 

PPM 

-9.1 

3.0 
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-21.2 

-18.2 

-60.6 

-6.1 

-9.1 

12.1 

-6.1 

15.2 

1.5 
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Acquired: 1/28/2002 10:53:22 AM 
File: C:\GAMMAV~1\003 SC7 1-28-2002 10.53.21 AM.Spc 
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Real Time: 5.00 s. Live Time: 1.10 s. 
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Source mR/hr @ finch 
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External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 
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3oo 
c\ 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 
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Pirect Beta/Gamma 

Info on source: 

Information on pig 
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Smear Survey Results 

Model 2929 

RWP GN02-001 

Location 

Survey # 

S/N # 1716000 

Warehouse/Sources 

01/31/2002 

MDA Alpha PPM 
10.7 

BKG Alpha CPM 

0.6 

Cal Pue 7/14/02 

1105 

MPA Beta PPM 
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BKG Beta CPM 
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-1.9 

-1.9 
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-1.9 

-1.9 
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Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

mCi 
A1 
Value 
mCi 

mCi 
A2 
Value 
mCi 

IS IT 
Type A 
yes if 
<1 

is it 
AU 
yes if 
<1 

is it 
AS 
yes if 
<1 

is it 
BS 
yes if <1 

is it 
CS 
yes if 
<1 

8.11 E+04 
8.11 E+04 

2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 
243E+04 

1.08E+04 

1.08E+04 
8.11E+03 
8.11E+03 

1.35E+04 
1.35E+04 

2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 

1.08E+04 

1.08E+04 
1.08E+01 
1.08E+01 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
8.23E-09 
3.50E-08 
6.17E-09 
0.00E+00 
0.00E+00 
8.34E-09 

0.00E+00 
1.16E-07 
8.59E-04 
1.85E-03 

A Unstable 
A Unstable 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 

0.01 
0.0425 
0.0075 

0 
#VALUE! 
0.009009 

0.0375 
0.0625 

na 
na 

A unstable 
a unstable 
a unstable 
a unstable 
a unstable 

a-unstable 
a-unstable 
a unstable 
a unstable 
a unstable 

Total Type Fractions 2.72E-03 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 
8 

31 
22 

5.41E+04 1.35E+04 1.19E-05 0.032 A Unstable 

5.41 E+04 
1.08E+04, 

1.35E+04 
J.08E+04 

1.08E+Q*$p8E+04 
1.08E+04 
1.08E+04 
1.08E+04 
2.43E+04 

n.08E+04 
108E+04 
1.08E+04 
2.43E+04 

1.14E-05 
1.20E-04 
4.63E-06 
1.16E-06 
926E-06 
1.85E-05 
1 65E-07 

5.120167 
130 

5 
1.25 

10 
66.66667 

2 

same for a 
1.86E-01 
7.14E-03 
1.79E-03 
1.43E-02 
2.86E-01 

a stable 

0.116367 
A-Stable 
a stable 
a stable 
astable 
a stable 

B Stable 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

mCi mCi IS IT is it is it is it is it 
A1 A2 Type A AU AS BS CS 
Value Value yes if yes if yes if yes if <1 yes if 
mCi mCi <1 <1 <1 <1 

5.41 E+03 2.70E+03 9.63E-02 6500 na 1.73E+00 0.037143 Class c 

Drum 1 
A-Unstable 

18 500 83 7506 40 138 5520 1986 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

54100 
54100 

1.08E+04 
2.43E+04 
5.41 E+04 

5.41 E+03 
1.62E+04 
5.41 E+05 
1.08E+06 
8.11 E+04 

5.41 
5.41 

1.08E+04 
2.43E+04 
1.35E+04 

2.70E+03 
2.43E+02 
1.35E+04 
5.41 E+04 
1.35E+04 

2.50E-06 
2.50E-06 
4.63E-10 
6.17E-11 
3.70E-07 

5.01 E-08 
0.00E+00 
6.67E-09 
1.25E-08 

0.00E+00 

0.003378 
0.003378 

0.001 
0.000375 

0.25 

0.844595 
A Unstable 

0.022523 
0.422297 

A Unstable 

A Unstable 
A Unstable 
a unstable 
a unstable 
a- unstable 

3.38E-02 A-Unstable 
A Unstable 
A Unstable 
A Unstable 
A Unstable 
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mCi 
A1 
Value 
mCi 

mCi 
A2 
Value 
mCi 

IS IT 
Type A 
yes if 
<1 

is it 
AU 
yes if 
<1 

is it 
AS 
yes if 
<1 

is it 
BS 
yes if <1 

is it 
CS 
yes if 
<1 



CO o c 
o 
CD 

co 00 -J O) Ol .&> CO M it o o 
CO 

8 o 8 o 
Ol 
2 o 

CO 

o 2 8 CO co 
co 
00 

co 8 CO Ol 
CO 
-fc. 

CO 
co 

co 
N3 

co CO 
o 

00 
CO 

00 
00 

c 
3 
(D 

3 < 
O 9L — c 

CD 

£3 
-*• o 

3 < > 3 
0 m fa 0 

— c — 
CD 

A "< - I ,7 
- * (D >< CO 

CO T 3 — : 

> 

CO *— s : 

^IfcZ 

CD 
CO 

CD co' 
CO _ . 

Am ° »' 
- * co CO _ . 



Source Number 
GNB 1-1 
GNB1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

mCi mCi IS IT is it is it is it is it 
A1 A2 Type A AU AS BS CS 
Value Value yes if yes if yes if yes if <1 yes if 
mCi mCi <1 <1 <1 <1 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

Basis of Radionuclide 

Digidart 
SAM-935 
SAM-935 
SAM-935 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
Digidart 
Digidart 

Radionuclide 
Isotope 

Cs-137 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Cs-137 
Cs-137 

Basis of activity 

Same as 9 
Beta Conversion 
Beta Conversion 
Beta Conversion 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
ON SOURCE 
MICRO SHIELD 

Activity 
mCi 

2.00E-02 
0.015 
0.015 
0.015 

5.4 
8.6 

10.7 
9 

7.5 
10.7 

9 
7.5 

9 
10.7 

9 
9 

7.5 
9 

7.5 
7.5 

11.25 
2.00E-02 
3.00E-01 

uCi/cc 
Class AU 
Limit 
uCi/cc 

1 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

1 
1 

Class AS 
Limit 
uCi/cc 

1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
1 

Class BS 
Limit 
uCi/cc 

44 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
44 
44 

Class CS 
Limit 
uCi/cc 

4600 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
4600 
4600 

SET aside 
Greater than Clas 
or Greater than T 

25 
42 

On Source 
Strong Beta 

Cs-137 
Sr-90 

micro shield 
Beta Conversion 

18,000 
162 

1 1 
0.04 NA 

44 
150 

4600 
7000 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

Basis of Radionuclide 

On Source 
On Source 
Dead 
Dead 
Dead 
Dead 
SAM-935 
SAM-935 
SAM-935 
SAM-935 
SAM-935 
Dead 
Digidart 
Digidart 
SAM-935 
On Source 
On Source 

Radionuclide 
Isotope 

1-131 
1-131 
na 
Gd-153 
Gd-153 
lr-192 
Sr-90 
Eu-152 
Eu-152 
Eu-152 
Eu-152 
1-131 
Co-60 
Cs-137 
CO-60 
Th-228 
Th-228 

Basis of activity 

on Source w/11/2 
on Source w/t 1/2 
na 

1/5sc34 
MICRO SHIELD 
3/4 sc 33 
dead 

direct reading 
MICRO SHIELD 
1/10 sc24 
ON SOURCE 
ON SOURCE 

Activity 
mCi 

na 

dead 

0 
0 

2.00E-04 
8.50E-04 
1.50E-04 

0 

9.01 E-05 
1.50E-04 
1.25E-03 
9.28E-03 
2.00E-02 

uCi/cc 
Class AU 
Limit 
uCi/cc 

1 
1 

AU 
AU 
AU 
AU 

0.04 
1 
1 
1 
1 

AU 
1 
1 
1 
1 
1 

Class AS 
Limit 
uCi/cc 

NA 
none 
none 
none 
none 

700 
1 

700 
na 
na 

Class BS 
Limit 
uCi/cc 

150 
na 
na 
na 
na 

na 
44 

NA 
na 
na 

Class CS 
Limit 
uCi/cc 

7000 
na 
na 
na 
na 

na 
4600 

NA 
na 
na 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

SAM-935 

SAM-935 
DigiDart 
Digidart 
Digidart 
Digidart 
SAM-935 
Digidart 

Cs-137 

Cs-137 
Co-60 
Co-60 
Co-60 
Co-60 
Co-60 
Eu-152 

Micro Shield 

on Source w/t 1/2 
Micro Shield 
1/2ofsc8 
1/4ofsc23 
MICRO SHIELD 
2xsc8 
MICRO SHIELD 

1.60E-01 1 1 

0.153605023 
1.30E+00 
5.00E-02 
1.25E-02 
1.00E-01 
2.00E-01 
4.00E-03 

1 
700 
700 
700 
700 
700 

none 

NA 
na 
na 
na 
NA 
na 

441 4600 

44 4600 
NA 
na 
na 
na 
NA 
na 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

Basis of Radionuclide 

in intermodal 
Guess 
in intermodal 
in intermodal 

Radionuclide 
Isotope 

Sr-90 

Basis of activity 

Beta Conver. 

Activity 
mCi 

260 

uCi/cc 
Class AU 
Limit 
uCi/cc 

0.04 

Class AS 
Limit 
uCi/cc 

NA 

Class BS 
Limit 
uCi/cc 

150 

Class CS 
Limit 
uCi/cc 

7000 

Drum 1 
A-Unstable 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

On Source 
On Source 
Digidart 
SAM-935 
SAM-935 
Dead 
Dead 
On Source 
On Source 
On Source 
On Source 
On Source 

Th-230 
Th-230 
Co-60, Ag-108m 
Eu-152 
Cs-137 
Class AU 
Class AU 
Sr-90 
Po-210 
CI-36 
C-14 
1-131 

Direct Reading 
Direct Reading 
microshield 

1/4sc11 

Direct Reading 
Dead 
Direct Reading 
Direct Reading 
on Source w/t 1/2 

1.35E-05 
1.35E-05 
5.00E-06 
1.50E-06 
5.00E-03 

1.35E-04 
0.00E+00 
9.01 E-05 
6.76E-04 

0 

1 
1 
1 
1 
1 

0.04 
1 
1 

0.8 
1 

NA 
NA 

1 
none 

1 

1 

NA 

NA 
NA 

na 

NA 

700 

44 

150 

NA 
NA 
na 
na 

4600 

7000 

8 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

Basis of Radionuclide Radionuclide 
Isotope 

Basis of activity Activity 
mCi 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

Basis of Radionuclide Radionuclide 
Isotope 

Basis of activity Activity 
mCi 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
GNB 1-1 
GNB1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

Basis of Radionuclide 

On source 
On source 
On source 
On source 
On source 
On source 
dead au 
dead au 

Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 

Radionuclide 
Isotope 

U-nat 
U-nat 
U-nat 
Th-nat 
U-nat 
Sr-90 

Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 

Basis of activity 

Weight 
Weight 
Weight 
Weight 
Weight 
Beta Conversion 

Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 

Activity 
mCi 

0.00028^ 
0.000142 
0.000355 
0.000132 
0.00284 

268 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

SET aside 
Greater than Clas 
or Greater than T 

25 
42 

WEIGHT 
gm 

4 
10 
10 
10 
50 

300 
300 
300 
300 
300 
300 
300 
300 
300 
200 
300 
300 
300 
300 
300 
300 

2 
2 

LOADED 

pig 
mr/hr 

0 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

0 
0 

40 
2 

0 
na 

Information on source 
Radionucle 

SN Source 

na 
na 
na 

10138 
10144 

3m1071 3dig 
3m 1085 
3m1083 
3m1075 
3m10115 
3m1088 
3m10209 
3m10204 
3m10145 
3m10198 
3m10153 
3m10114 
3m10143 
3m1089 
1017 3dig 
none 

Cs-137 
na 
na 
na 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Cs-137 
Cs-137 

na na 

Info on PIG 

12/20/84 
None 
None 
None 

12/20/84 
10/25/85 

OWR02 

mR/hr 
0 

10 
10 
10 

0 
0 

2929 Date Alpl 2929 Date Beta 
loose loose 
DPM/smear DPM 

4.39 
800 
18.3 
9.2 

1.36 
5.91 

<1000 

Cs-137 
3.6 Rad/sec 

0 
25000@4" 

41.6 
1200 bkg 

-18.2 

0 
23.9 

-21.2 
-21.2 

24.2 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

WEIGHT 
gm 

LOADED Information on source 
pig Radionucle 

mr/hr SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 
8 
5 

12 
25 

1 
12 
5 

20 
20 
20 
25 

4 
2 
6 

30 
2 

25 

na 
na 

na 
na 
na 
na 
na 

na 

0 
0 
0 
0 

0 
0 
0 

0 
0 

10 mCi 4/27/90 
10 mCi 4/27/90 

cd1356 
Gd-153 
Liquid 
na 
na 
na 
na 
na 
10mCi 

na 
9.28 uCi 
20uCi 

1-131 
1-131 
2 sources 

Gd-153 

na 
na 
na 
na 
na 
1-131 

na 
TH-228 
TH-228 

None 
None 

Gd-153 

Am/lr 1-3-87 
lr-192 5mci 
None 
None 
None 
None 
none 

Cs-137 
Fe-59 

12/1/81 
7/1/87 

none 
none 

none 
100 pig 
100 pig 
100 pig 
none 

20 pig 

0 
0 
0 
0 

0 

0 

0 
0 

0.2 
0 

4.39 
-0.15 
54.39 
2.88 

7.7 
53.2 
62.3 
18.3 
0.2 

39.24 

0 
0.2 

-0.15 
27.12 

0 
0 

-6.1 
-9.1 
-6.1 
15.2 

0 
1.2 

123.9 
51.2 

0 
1.5 

0 
0 

-60.6 
12.1 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

2000 na 

454 
7 
5 
5 
6 
1 
3 

na 

na 

na na 

40 
0 
0 
3 

0 

Cs-137 .25mCi 2/ 

50uCi 

na 

Cs-137 
Ag-110 

Co-60 
Co-60 
bulbs 

None 

None 
Silver Wire 

Wire 
Fe-59 

none 

none 

20 pig 

0 
0 
0 

0 

na 

3.2 
4.39 

0 
0 

2.88 
0 

. 0 

na 

0 
-9.1 

0 
0 
3 

7.3 
0 



LOADED Information on source Info on PIG OW R02 2929 Date Alpl 2929 Date Beta 

Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

WEIGHT 
gm 
22700 
27240 

10 

1000 

1000 
400 

5448 
3178 

300 
22700 

pig 
mr/hr SN 

item 1 
item 2 
item 3 
item 3 
item 5 

Radionucle 
Source 

80 mr/hr cw at 6" 

mR/hr 

6k at 6" 

loose 
DPM/smear 

loose 
DPM 

Drum 1 
A-Unstable 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

2 
2 

10 
15 
30 
20 
20 

2 
2 
2 
4 
8 

BKG 
BKG 

0 
na 
na 

BKG 
BKG 
BKG 
BKG 

na 

c-7519 
c-7519 

na 
na 
lr-192 
lr-192 
eb-42084 
es-1 
36-ba-637-7 
14-bd6231 
5 mci 4/16/90 

Th-230 
Th-230 

na 
nail 

Sr-90 
Po-210 
CI-36 
C-14 
1-131 

None 
None 
Ag-110 
None 
Fe-59 

None 
None 
None 
None 
None 

BKG 
BKG 

0 
100 pig 
20 pig 

1 
BKG 
BKG 

2 
none 

3.9 
3.9 

0 
0 

1.7 

2.3 
-1 
-1 

0.7 
0.2 

-12.6 
-12.6 

0 
1.2 

0 

-15.6 
17.4 

22 
-5.1 
4.2 



Source Number 
GNB 1-1 
GNB 1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

pig 
external dose rate 
mr/hr 

<1 

<1 
< 
< 
< 
< 
< 
<1 
<1 
<1 

<2 
<2 
<2 

0 
0 
0 
0 
0 
0 

3 

2 
180 

1000 
400 

1400 
3000 
1000 
2000 

300 
1000 
1200 
2000 

1" 
mr/hr 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

TABLE READINGS DOSE RATE 
6" 12" 36" 

mr/hr mr/hr mr/hr 
0 
0 
0 
0 
0 
0 

15 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

1 
0.7 

1.5 

4 
420 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

0 
0 
0 
0 
0 
0 

0.6 
0.5 
0.3 

0.8 

1.5 
130 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

0 
0 
0 
0 
0 
0 

0.4 
0.4 
0.4 

0.9 

0.7 
22 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

direct 
direct 
direct 
direct 
direct 

direct 
direct 

direct 
direct 
direct 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 

0 
0 
0 
0 
0 

15M 

5000 
3000 
200 
100 
100 

500 
3000 

<200 
35 
50 

3000 
3000 

80 
12000 
3000 
3000 

600K 

3000 
500 
200 
200 
100 

100 
10000 

500 
100 

4400 

8 
2 
5 

125 
125 
125 
65 

125 
2 

20 
4 

20 

20 
20 
20 



pig TABLE READINGS DOSE RATE TABLE READINGS COUNT RATE 

Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

external dose rate 
mr/hr 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 
<1 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 

1" 
mr/hr 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

6" 
mr/hr 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.7 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

12" 
mr/hr 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.4 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

36" 
mr/hr 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.3 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

alpha 
CPM 

20 
40 

<25 
30 

<20 
150 
40 

132 
27 

<25 
100 
105 
50 
47 

<20 
95 

100 
30 
50 
30 
40 
30 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

beta/gamma 
CPM 

800 
900 
800 

1300 
bkg 

1400 
800 

2800 
400 

130000 
2000 

750 
1800 
1000 
1300 
800 

1600 
800 
400 
300 
750 

bkg 
450 
300 

bkg 
370 
300 
330 

SIZE 
cc 

20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

pig 
external dose rate 
mr/hr 

TABLE READINGS DOSE RATE 
1" 6" 12" 36" type 

mr/hr mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

pig 
external dose rate 1" 
mr/hr mr/hr 

TABLE READINGS DOSE RATE 
6" 12" 36" type 

mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
<1 

na 
na 
na 
na 
na 
na 
na 
na 

<1 

20 
300 

2 

na 
na 
na 

na 
na 
na 
na 

na 
na 

na 

n 
n 
n 
n 

n 
n 

500 
40 

0.6 
1.6 
0.1 
0.6 

300 
25 

hole mt'd 

hole mt'd 
hole mt'd 

0.3 
0.6 

<1 
0.4 

80 
3 

0.1 
0.2 

<1 
0.2 

100k 

80 mrad 
100k 

1000 
7000 

5 

1000 

500 
500 

7000 
50000 

100 
50000 

Drum 1 
A-Unstable Sources 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

BKG 
BKG 

0 
3 
2 

<1 
<1 
BKG 
BKG 
BKG 
BKG 
<1 

BKG 
BKG 

1.8 
0.7 

2 

BKG 
BKG 
BKG 
BKG 
<1 

bkg 
bkg 

BKG 
BKG 

0.2 
.4@4" 

0.2 
bkg 
bkg 
BKG 
BKG 
BKG 
BKG 
<1 

BKG 
BKG 

BKG 
<1 

0 
bkg 
bkg 

BKG 
BKG 
BKG 
BKG 

<1 

direct 
direct 
direct 
na 
na 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

2000 
2000 

0 
na 
na 
bkg 
bkg 

0 
0 
0 
0 

bkg 

3000 
3000 

0 
na 
na 
bkg 
bkg 

30000 
0 

20000 
30000 

bkg 

4 
4 
5 
4 

20 
20 
20 

4 
4 
4 
2 

10 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

pig 
external dose rate 1" 
mr/hr mr/hr 

TABLE READINGS DOSE RATE 
6" 12" 36" type 

mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
<1 
<1 

<1 

<1 

0 
0 
0 
0 

3 
3 
3 

0 
0 
0 
2 
0 
0 

<1 
<1 

0 
0 
0 
0 

<1 
100 
500 

75 
<1 

0 
0 

17.8 
0.8 
? 
0 

<1 
<1 

0 
0 
0 
0 

<1 
2.5 

1 
2 

<1 
0 
0 

0.6 
0.1 
? 

0 

<1 
<1 

0 
0 
0 
0 

<1 
0.2 
0.1 
0.1 

<1 
0 
0 
0 

0.1 
? 

0 

direct 
direct 
direct 
direct 
direct 
direct 
direct 
na 
na 
na 
direct 
direct 
direct 
direct 
na 
direct 
direct 

bkg 
bkg 

bkg 
na 
na 
na 
bkg 

na 

10 
0 

54 
0 

50 
5000 

0 

0 
27 

bkg 
bkg 

bkg 
na 
na 
na 
bkg 

na 

<100 
0 
0 
0 

BKG 
20000 

0 

40,000 
0 

20 
20 

8 
15 

1 
10 
20 
20 
20 
20 
20 
10 
10 
4 

20 
4 

15 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

A-Unstable 
na 1.5 0.4 0.1 na na na 5000 

Sources 
<1 

40 
2 
1 
3 
2 
0 

<1 
850 

29.8 
7.8 
55 

110 
0.8 

<1 
18 

0.8 
0.3 
1.5 
3.5 
0.2 

<1 
3 

BKG 
BKG 

1.2 
0.3 

BKG 

direct 
direct 
direct 
direct 
direct 
na 
direct 

1060 
0 
0 
0 
0 

na 
. 0 

12000 
0 
0 
0 
0 

na 
0 

30 
10 
10 
10 
10 
3 
2 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

pig 
external dose rate 
mr/hr 

<1 
<1 
<1 

2 

10 
16 
20 
15 
13 
20 
10 
12 
16 
20 
12 
15 
10 
11 
14 
11 
21 

2 
3 

TABLE READINGS DOSE RATE 
1" 6" 12" 36" 

mr/hr mr/hr mr/hr mr/hr 
8 

<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

10 
42 

0.5 
<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

0.6 
1.5 

1.1 
<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

1 
1.2 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
0 

100 
500 

nd 

0 
0 

0 
10000 
5000 

200000 
3000 
5000 
6000 
6000 
5000 
5000 
6000 
5000 
6000 
6000 
6000 
6000 
5000 
6000 
5000 
5000 
5000 

0 
0 

4 
30 
30 
10 
5 

30 
30 
30 
30 
30 
30 
30 
30 
30 
15 
30 
30 
30 
30 
30 
30 
2 
5 

SET aside Los Alamos Bound if not Accepted by CNSI 
Greater than Class C 
or Greater than Type A 

25 
42 

200 
20 

0 
10 

0 
1 

0 direct 
0 na 

0 
na 

0 
na 

25 
2 



Source Number 
GNB 1-1 
GNB 1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

LOADED 
WEIGHT pig 

gm mr/hr 

Information on source 
Radionucle 

SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 

10 
5 

15 
100 
100 
100 
60 

100 
3 

20 
4 

40 

20 
20 
20 

na 

na 
na 
na 
na 
na 

400 
6000 
2000 

14000 
30000 
4000 

10000 
800 

4000 
10000 
8000 

none 
none 
none 

0.004 
0.002 
0.005 

0.01 
0.04 

type 3 
2 fatter pins 
10 in bottle 

none 
none 
none 

none 

U-nat 
U-nat 
U-nat 
Th-nat 
U-nat 
sr90 

cd109 

none 
none 
none 

none 

1 needle 
5 needles 
1 needle 
20 needles 
9 needles 
20 needles 
9 needles 
2 needles 
10 needles 
12 needles 
12 needles 
none 
none 
L 

15 

<2 
<2 
<2 

na 

5000 

5000 
8000 

8000 
15000 

300 
580 
250 

na 

200 

600 
300 

200 
400 

4000 
8000 

14000 



Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

WEIGHT 
gm 

23 
20 
22 
22 
60 
22 
20 
40 
20 
40 
40 
38 
42 
20 
42 
53 
24 
38 
38 
38 
40 
27 
22 
40 
23 
38 
42 
26 

LOADED 

pig 
mr/hr 

Information on source 
Radionucle 

SN Source 
none 
Liquid 
Liquid 
Liquid 
2 bottles liquid 
Liquid 

Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
1131 10MC3-7-9( 
IR192 10-26-87 
ITW192 2MCI2-S 
Liquid 
IR192 100MCI6-

IR192 10MCI5-3 
IR192 20MCI2-1 
IR192 10MCI5-3 
IR192 10MCI5-3 
IR192 10MCI8-2 
IR192 10MC11-1 
IR192 10MCM1-; 
Liquid 
Liquid 
IR192 10MCI8-2 
1131 3MCI 4-9-90 

none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 

none 
none 

Info on PIG OWR02 

mR/hr 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

7 
0.4 
0.2 
0.3 
0.2 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 

2929 Date Alpl 2929 Date Beta 
loose loose 
DPM/smear DPM 

320 
450 
250 
400 
120 
290 

40 
700 
350 

<200 
150 

50 
47 

<20 
520 

bkg 

7000 
6000 
8000 
8000 
8000 

15000 
6000 
6000 
3000 

12000 

1800 
1000 
1300 
9000 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

LOADED 
WEIGHT pig 

gm mr/hr 

Information on source 
Radionucle 

SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 



Detector #1 ACQ 29-Jan-2002 at 9:55:55 RT = 5.0 LT = 4.3 
digiDARTUSEIb 
SC24 

.01 # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 4273 Net = 2218 +/- 471 
CENTROID: 250.89 = 62.73keV 
SHAPE: FWHM = 13.89 FW(1/5)M = 14.65 
ID: Pa-234 at 63.20keV 
Corrected Rate = 11197775.54 +/- 2377886.51 Bq 

10I # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA : Gross = 302 Net = 31 +/- 47 
CENTROID: 705.00 = 176.34keV 
SHAPE: FWHM = 11.01 FW(1/5)M = 11.16 
ID:Sb-125at176.29keV 
Corrected Rate = 80247.23 +/-121665.15 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA: Gross = 1999 Net = -25 +/-394 
CENTROID: 1223.09 = 305.96keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 1.07 
ID:Ba-140at304.82keV 
Corrected Rate = 0.00 +/- 2449654.23 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 650 Net = -130 +/- 156 
CENTROID: 1251.00 =312.94keV 
SHAPE: FWHM = 44.59 FW(1/5)M = 45.08 
ID:Np-237at311.90keV 
Corrected Rate = 0.00 +/-107016.23 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 199 Net = -46 +/-50 
CENTROID: 1457.00 = 364.47keV 
SHAPE: FWHM = 6.75 FW(1/5)M = 6.90 
ID:J-131at364.48keV 
Corrected Rate = 0.00 +/-16297.72 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA : Gross = 906 Net = 192 +/- 189 
CENTROID: 1611.10 =403.02keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.50 
ID:Kr-87at402.70keV 
Corrected Rate = 116767.80 +/-114943.30 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 105 Net = 1 +/-23 
CENTROID: 1843.00 =461.03keV 
SHAPE: FWHM = 3.75 FW(1/5)M = 4.25 
ID:Cs-138at462.79keV 
Corrected Rate = 1075.17 +/- 24728.96 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA: Gross = 318 Net = -16 +/-78 
CENTROID: 1914.00 =478.79keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:W-187at479.57keV 
Corrected Rate = 0.00 +/-113597.64 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA: Gross = 213 Net = 51 +/-36 
CENTROID: 2046.89 =512.03keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 1.28 
ID:Rh-106Mat511.80keV 
Corrected Rate = 21262.35 +/-15008.72 Bq 

#10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 164 Net = -43 +/-43 
CENTROID: 2115.17 =529.11keV 
SHAPE: FWHM = 0.36 FW(1 /5)M = 0.60 
ID: J-133at529.50keV 
Corrected Rate = 0.00 +/-18222.29 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 434 Net = 46 +/-105 
CENTROID: 2232.00 = 558.33keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
ID:Y-91Mat557.57keV 
Corrected Rate = 18743.73 +/- 42784.60 Bq 

"IOI # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA : Gross = 60 Net = 1 +/-15 
CENTROID: 2345.47 = 586.71 keV 
SHAPE: FWHM = 1.05 FW(1 /5)M = 1.29 
ID: Kr-89 at 585.80keV 
Corrected Rate = 2391.68 +/- 35875.15 Bq 

*OI # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 75 Net = 15 +/-17 
CENTROID: 2366.55 =591.99keV 
SHAPE: FWHM = 0.53 FW(1/5)M = 0.79 
ID:Eu-154at591.70keV 
Corrected Rate = 132935.03 +/-150659.70 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 195 Net = 106 +/-29 
CENTROID: 2437.77 = 609.80keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.77 
ID:Bi-214at609.32keV 
Corrected Rate = 96137.21 +/- 26301.69 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA : Gross = 592 Net = 175 +/-138 
CENTROID: 2607.00 = 652.13keV 
SHAPE: FWHM = 10.81 FW(1/5)M = 11.28 
ID: Sr-91 at 652.30keV 
Corrected Rate = 2701801.48 +/- 2130563.45 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA : Gross = 570 Net = 315 +/-114 
CENTROID: 2791.86 = 698.37keV 
SHAPE: FWHM = 43.68 FW(1/5)M = 44.39 
ID: Br-82 at 698.36keV 
Corrected Rate = 530345.62 +/-191934.60 Bq 

! # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA : Gross = 2 1 2 Net = -16 +/- 63 
CENTROID: 3119.00 =780.19keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: J-132at780.20keV 
Corrected Rate = 0.00 +/- 2645584.32 Bq 



01 # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA: Gross = 361 Net = -4 +/-108 
CENTROID: 3275.00 =819.20keV 
SHAPE: FWHM = 13.07 FW(1/5)M = 13.26 
ID:Pa-234at819.40keV 
Corrected Rate = 0.00 +/- 2644531.77 Bq 

!OI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 141 Net = -13 +/-44 
CENTROID: 3415.55 = 854.35keV 
SHAPE: FWHM = 0.61 FW(1/5)M = 0.98 
ID:J-133at856.10keV 
Corrected Rate = 0.00 +/- 2009078.29 Bq 

r?OI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA: Gross = 201 Net = 31 +/-55 
CENTROID: 3534.00 = 883.98keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-134at884.08keV 
Corrected Rate = 27008.02 +/- 47917.46 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 73 Net = -9 +/- 24 
CENTROID: 3620.00 = 905.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-89at904.27keV 
Corrected Rate = 0.00 +/- 192063.29 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 40 Net = 0 +/-10 
CENTROID: 3640.00 =910.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ac-228at911.07keV 
Corrected Rate = 0.00 +/- 20346.88 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA : Gross = 75 Net = -44 +/- 30 
CENTROID: 3712.00 = 928.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 926.70keV 
Corrected Rate = 0.00 +/-163295.27 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 71 Net = 8 +/-18 
CENTROID: 3736.12 = 934.53keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
ID:Ra-226at934.10keV 
Corrected Rate = 151186.70 +/- 340170.08 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 298 Net = -65 +/-107 
CENTROID. 3791.00 = 948.25keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Te-131 at948.54keV 
Corrected Rate = 0.00 +/- 2892128.19 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 =1012.77keV 
AREA: Gross = 111 Net = 44 +/-29 
CENTROID: 3979.00 = 995.27keV 
SHAPE: FWHM = 16.57 FW(1/5)M = 17.06 



ID:U-238at996.10keV 
Corrected Rate = 683733341.10 +/- 450642429.36 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA : Gross = 75 Net = -13 +/- 23 
CENTROID: 4069.00 =1017.77keV 
SHAPE: FWHM = 5.75 FW(1/5)M = 5.90 
ID: Rh-106M at 1019.60keV 
Corrected Rate = 0.00 +/- 973351.33 Bq 

ROI # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 107 Net = -58 +/-47 
CENTROID: 4186.00 = 1047.03keV 
SHAPE: FWHM = 2.00 FW(1/5)M = 2.15 
ID: Cs-136 at 1048.07keV 
Corrected Rate = 0.00 +/- 39105.48 Bq 

?OI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA: Gross = 26 Net = -4 +/-9 
CENTROID: 4245.00 = 1061.78keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.15 
ID:Bi-207at1063.62keV 
Corrected Rate = 0.00 +/- 7879.34 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 4 4 Net = 2 +/-15 
CENTROID: 4303.00 = 1076.29keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Rb-86at1076.63keV 
Corrected Rate = 15552.91 +/-116646.80 Bq 

i # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA: Gross = 4 4 Net = 10 +/-14 
CENTROID: 4335.45 = 1084.40keV 
SHAPE: FWHM = 5.34 FW(1/5)M = 5.57 
ID:Eu-152at1085.90keV 
Corrected Rate = 68558.15 +/- 95981.41 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 358 Net = 191 +/- 83 
CENTROID: 4483.64 =1121.46keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 2.26 
ID:Ta-182at1121.28keV 
Corrected Rate = 384996.68 +/-167302.22 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 146 Net = 97 +/-25 
CENTROID: 4695.87 = 1174.53keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 2.11 
ID:Co-56at1175.13keV 
Corrected Rate = 3125307.67 +/- 805491.67 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 5 3 Net = 18 +/-19 
CENTROID: 4756.00 = 1189.56keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1189.05keV 
Corrected Rate = 81203.30 +/- 85714.60 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 135 Net = -59 +/-62 



CENTROID: 4953.90 = 1239.05keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.77 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 70487.91 Bq 

?OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA : Gross = 29 Net = 4 +/-11 
CENTROID: 4988.00 = 1247.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1248.10keV 
Corrected Rate = 7198.17 +/-19794.97 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 4 4 Net = -32 +/- 19 

iould not properly fit the peak. 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 118 Net = 49 +/-39 
CENTROID: 5078.45 = 1270.19keV 
SHAPE: FWHM = 29.34 FW(1/5)M = 29.82 
ID:Tb-160at1271.88keV 
Corrected Rate = 507095.40 +/- 403606.54 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA: Gross = 125 Net = 52 +/-36 
CENTROID: 5335.21 = 1334.39keV 
SHAPE: FWHM = 1.38 FW(1/5)M = 2.63 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 42585.88 +/- 29482.53 Bq 

_ *N # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA : Gross = 21 Net = -11 +/- 9 

Could not properly fit the peak. 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 17 Net = -6 +/-8 

Could not properly fit the peak. 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 111 Net = 70 +/-29 
CENTROID: 5513.70 = 1379.02keV 
SHAPE: FWHM = 1.20 FW(1/5)M = 2.55 
ID:Bi-214at1377.65keV 
Corrected Rate = 1467409.14 +/- 607926.64 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA : Gross = 79 Net = 50 +/- 21 
CENTROID: 5585.00 = 1396.85keV 
SHAPE: FWHM = 12.25 FW(1/5)M = 12.40 
ID: Eu-154 at 1397.80keV 
Corrected Rate = 2666741.68 +/-1120031.51 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.1 OkeV 
AREA : Gross = 43 Net = -29 +/- 25 

Could not properly fit the peak. 

K^l # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA : Gross = 32 Net = 22 +/- 10 
CENTROID: 5810.00 = 1453.1 OkeV 
SHAPE: FWHM = 10.50 FW(1/5)M = 10.65 
ID: Pa-234 at 1452.60keV 



Corrected Rate = 1617394.18 +/- 735179.17 Bq 

n!OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA : Gross = 30 Net = 9 +/-11 
CENTROID: 5899.00 = 1475.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID: Ag-110M at 1475.76keV 
Corrected Rate = 201788.47 +/- 246630.35 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 6 0 Net = 16 +/- 24 
CENTROID: 6024.55 = 1506.74keV 
SHAPE: FWHM = 5.91 FW(1/5)M = 6.11 
ID: Ag-110M at 1505.00keV 
Corrected Rate = 111021.96 +/-166532.94 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA: Gross = 60 Net = 6 +/-30 
CENTROID: 6086.00 = 1522.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:K-42at1524.70keV 
Corrected Rate = 30837.45 +/-154187.27 Bq 

ROI # 49 RANGE: 6198 = 1550.1 OkeV to 6227 = 1557.35keV 
AREA: Gross = 19 Net = -1 +/-8 
CENTROID: 6201.00 = 1550.85keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.85 
ID:U-238at1553.74keV 
Corrected Rate = 0.00 +/- 92587642.16 Bq 

~ ->l # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 24 Net = 24 +/- 4 
CENTROID: 6286.00 = 1572.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Rh-106M at 1572.1 OkeV 
Corrected Rate = 437359.57 +/- 72893.26 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 1 1 Net = 1 +/- 6 

Could not properly fit the peak. 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 14 Net = -3 +/-8 

Could not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 18 Net = -1 +/-12 
CENTROID: 6478.00 = 1620.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-212at1620.56keV 
Corrected Rate = 0.00 +/- 423215.96 Bq 

ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 4 Net = 4 +/-2 

Could not property fit the peak. 

rvvjl # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA : Gross = 8 Net = 8 +/- 2 

Could not properly fit the peak. 

ROI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.10keV 



AREA : Gross = 22 Net = 2 +/- 13 
CENTROID: 6638.00 = 1660.1 OkeV 
SHAPE: FWHM = 3.44 FW(1/5)M = 3.62 
ID:Bi-214at1661.28keV 
Corrected Rate = 172339.64 +/-1120207.64 Bq 

# 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 6 Net = 6 +/- 2 
CENTROID: 6699.00 = 1675.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-135at1678.03keV 
Corrected Rate = 62974.00 +/- 20991.33 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 10 Net = 3 +/-6 
CENTROID: 6781.00 = 1695.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 1694.00keV 
Corrected Rate = 232580.59 +/- 465161.18 Bq 

?̂OI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA : Gross = 4 Net = -1 +/- 4 

Could not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 25 Net = 5 +/-13 
CENTROID: 6923.50 =1731.47keV 
SHAPE: FWHM = 0.59 FW(1/5)M = 0.84 
ID:Bi-214at1729.60keV 
Corrected Rate = 168393.29 +/- 437822.55 Bq 

. J # 61 RANGE: 6934 = 1734.1 OkeV to 6978 = 1745.1 OkeV 
AREA: Gross = 12 Net = -18 +/-13 

Could not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA: Gross = 138 Net =108 +/-19 
CENTROID: 7062.19 =1766.14keV 
SHAPE: FWHM = 1.03 FW(1/5)M = 2.77 
ID:U-238at1765.80keV 
Corrected Rate = 1484703615.74 +/- 261197858.32 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 11 Net = 0 +/-6 

Could not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 =1815.09keV 
AREA: Gross = 5 Net = -3 +/-7 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 16 Net = 6 +1-9 
CENTROID: 7353.00 = 1838.84keV 
SHAPE: FWHM = 2.62 FW(1/5)M = 2.85 
ID: Rh-106M at 1838.20keV 
Corrected Rate = 270465.65 +/- 405698.47 Bq 

ROI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 16 Net = 16 +/-4 
CENTROID: 7396.50 =1849.71keV 
SHAPE: FWHM = 0.46 FW(1 /5)M = 0.64 



ID:Xe-138at1850.86keV 
Corrected Rate = 1222839.43 +/- 305709.86 Bq 

ROI # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA: Gross = 7 Net = -3 +/-9 

"•nuld not properly fit the peak. 

-<Q\ # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA: Gross = 17 Net =17 +/-4 
CENTROID: 7612.00 = 1903.58keV 
SHAPE: FWHM = 2.00 FW(1/5)M = 2.30 
ID:Kr-89at1903.40keV 
Corrected Rate = 1786682.34 +/- 420395.84 Bq 

?OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 5 Net = 5 +1-2 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 11 Net =11 +1-3 

Could not properly fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA: Gross = 5 Net = 5 +1-2 

Dould not properly fit the peak. 
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ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 1 
ORTEC Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

Sample description 
SC24 

Spectrum Filename: C:\GammaVision\008 SC24 1-29-2002 9.55.55 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

Detector system 
digi'DART USE l b 

Cal ib ra t ion 
Filename: 

Energy Ca l ib ra t ion 
Created: 
Zero o f f s e t : 
Gai n: 
Quadratic: 

E f f ic iency ca l i b ra t i on 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

29-Jan-2002 09:55:55 
4 
5 

13.20 % 
1 

neweucal.clb 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 

-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 2 
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008 SC24 1-29-2002 9.55.55 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 
Decay during acqi 
Decay during coi 
True coincidence 

energy 

date: 
uisition: 
lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene rgy Calibrati 
Normalized 

************ U N I D E 

on 
diff: 

N T I F I 
peak centroid Background Net 

Channel 

29.62 
489.70 
754.56 
774.81 
930.84 
938.02 
1223.16 
1600.62 
1665.56 
1841.96 
1909.14 
2043.77 
2124.98 
2154.31 
2439.16 
2635.45 
2735.08 
3103.58 
3119.49 
3147.59 
3737.24 
3844.15 
3911.27 

NO 
NO 
NO 

0.1129 

E D P E A K 
Area intensity 

Energy counts Counts Cts/Sec 1 

7.17 
122.22 
188.45 
193.51 
232.58 
234.37 
305.59 
399.94 
416.16 
460.25 
477.04 
510.68 
530.97 
538.30 
609.47 
658.50 
683.39 
775.19 
779.16 
786.43 
933.67 
960.37 
977.13 

27. 
27. 
18. 
20. 
32. 
34. 
38. 
15. 
12. 
16. 
9. 
55. 
6. 
11. 
37. 
6. 
8. 
9. 

16. 
5. 
6. 
4. 
7. 

51. 
9. 

11. 
17. 
24. 
19. 
19. 
16. 
18. 
20. 
12. 
68. 
9. 
6. 
73. 
18. 
15. 
17. 
12. 
17. 
22. 
10. 
12. 

11.866 
2.074 
2.458 
3.917 
5.490 
4.305 
4.493 
3.687 
4.147 
4.531 
2.688 
15.668 
2.112 
1.459 
16.935 
4.263 
3.456 
3.865 
2.676 
3.994 
5.184 
2.189 
2.842 

Comments 

S U M M 
uncert 
Sigma % 

23.60 
88.19 
62.38 
49.33 
39.41 
50.01 
58.15 
45.71 
38.49 
43.77 
49.57 
26.50 
50.94 
88.23 
22.24 
33.79 
44.39 
35.38 
57.37 
33.09 
29.17 
43.51 
44.49 

A R Y 
FWHM 
kev 

0.733 
0.408 
0.259 
0.720 
1.048 
1.048 
0.319 
0.772 
0.628 
0.345 
0.565 
0.401 
0.388 
0.573 
1.068 
0.385 
0.298 
1.270 
1.273 
0.527 
0.372 
0.464 
0.388 

************ 
Suspected 
NUCli 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_ 
-
-

ide 

s 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
s 
s 
s 

ORTEC 

Channel 
4483.73 
7062.57 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 3 
Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

FWHM suspected 
1.041 - s 
0.968 - s 

Energy Background 
1120.04 4. 
1763.37 0. 

Net area 
116. 
128. 

Cnts/sec 
26.690 
29.493 

uncert 
10.12 
8.84 

s - Peak fails shape tests. 
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008 SC24 1-29-2002 9.55.55 AM 
Peak area deconvoluted. 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

S U M M A R Y ************** 
intensity uncert FWHM 
Cts/sec 1 Sigma % kev 

CO-60 4696.16 1173.06 
CO-60 5333.07 1332.00 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

9. 
7. 

76. 
67. 

17.512 
15.361 

13.93 
15.07 

0.416s 
0.891s 

***** 5 
- Nuclide -
Name Code 

U M M A R Y 
Average 
A c t i v i t y 

Becquerels 

O F L I B R A R Y P E A K U S A G E 
peak 

Energy Activity Code MDA value 
kev Becquerels Becquerels Comments 

CO-60 

( -

* . 
i -

% -
$ -

+ -

& -

p -

5.5214E+04 1332.51 5.460E+04 ?( 3.572E+03 
1173.23 5.583E+04 ( 3.506E+03 

This peak used i n the nucl ide a c t i v i t y average. 

Peak i s too wide, but only one peak i n l i b r a r y . 
Peak i s part of a mu l t i p le t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 
f a i l e d one or more q u a l i f i c a t i o n tes ts . 
Peak a c t i v i t y higher than counting uncertainty range. 
Peak a c t i v i t y lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid i s not close enough t o the 
l i b r a r y energy centroid fo r pos i t i ve i d e n t i f i c a t i o n . 
Peakbackground subtract ion 

G 
G 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natural ly Occurring Isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA Calculat ion 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
p - Positron Decay 
s - single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 4 

Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

R - Coincidence Corrected 
H - Halflife limit exceeded 

Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nucli de Acti vi ty 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 

Counti ng Total 

I N S A M P L E 

Page 3 



008 SC24 1-29-2002 9.55.55 AM 
CO-60 5.5214E+04 1.026E+01* 1.042E+01* 

< - MDA value p r i n ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r ac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total Activity ( 2.3 to 1997.0 kev) 5.5213531E+04 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 
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Detector #1 ACQ 29-Jan-2002 at 9:48:41 RT = 5.0 LT = 4.2 
digiDARTUSEIb 
SC23 

01 # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 4810 Net = 3296 +/-406 
CENTROID: 326.66 = 81.69keV 
SHAPE: FWHM = 39.22 FW(1/5)M = 39.45 
ID:Sb-125at81.80keV 
Corrected Rate = 49933969.89 +/- 6150847.02 Bq 

tOI # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA: Gross = 377 Net = -43 +/-58 
CENTROID: 737.00 = 184.35keV 
SHAPE: FWHM = 2.50 FW(1/5)M = 2.65 
ID:U-235at185.71keV 
Corrected Rate = 0.00 +/-17388.17 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA: Gross = 2401 Net = -401 +/-463 
CENTROID: 1033.00 = 258.40keV 
SHAPE: FWHM = 42.03 FW(1/5)M = 42.18 
ID: Xe-138 at 258.31 keV 
Corrected Rate = 0.00 +/- 303481.17 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 8 1 6 Net = 263 +/- 132 
CENTROID: 1269.53 =317.57keV 
SHAPE: FWHM = 0.43 FW(1/5)M = 0.62 
ID:Np-239at315.88keV 
Corrected Rate = 3973822.94 +/-1994466.26 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 275 Net = -5 +/-54 
CENTROID: 1450.00 = 362.72keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Kr-88 at 362.23keV 
Corrected Rate = 0.00 +/- 642729.64 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 976 Net = -248 +/-246 
CENTROID: 1741.89 =435.74keV 
SHAPE: FWHM = 11.32 FW(1/5)M = 11.56 
ID: Xe-138 at 434.49keV 
Corrected Rate = 0.00 +/- 390121.55 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 141 Net =11 +/-26 
CENTROID: 1843.00 =461.03keV 
SHAPE: FWHM = 0.42 FW(1/5)M = 1.00 
ID:Cs-138at462.79keV 
Corrected Rate = 12163.20 +/- 28749.39 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 359 Net = -54 +/- 87 
CENTROID: 1937.00 = 484.54keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Hf-181 at482.16keV 
Corrected Rate = 0.00 +/- 35618.90 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA: Gross = 228 Net = -24 +/-44 
CENTROID: 2040.77 =510.50keV 
SHAPE: FWHM = 0.34 FW(1/5)M = 0.81 
ID:J-133at510.40keV 
Corrected Rate = 0.00 +/-1093603.81 Bq 

I # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 196 Net =-42 +/-46 
CENTROID: 2085.00 =521.56keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Pa-234at521.00keV 
Corrected Rate = 0.00 +/-1441796.95 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 486 Net = -81 +/-127 
CENTROID: 2169.00 = 542.57keV 
SHAPE: FWHM = 7.00 FW(1/5)M = 7.15 
ID: U-238 at 543.98keV 
Corrected Rate = 0.00 +/-1376619994.55 Bq 

^Ol # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 70 Net = 38 +/-13 
CENTROID: 2325.00 =581.60keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: TI-208 at 583.14keV 
Corrected Rate = 18296.32 +/- 6259.27 Bq 

ROI # 13 RANGE: 2355 = 589.10keV to 2390 = 597.85keV 
AREA : Gross = 8 2 Net = 16 +/-18 
CENTROID: 2358.00 = 589.85keV 
SHAPE: FWHM = 6.75 FW(1/5)M = 6.90 
ID:Eu-154at591.70keV 
Corrected Rate = 145829.52 +/- 164058.21 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA : Gross = 242 Net = 35 +/- 43 
CENTROID: 2438.43 = 609.97keV 
SHAPE: FWHM = 1.11 FW(1/5)M = 1.93 
ID:Ru-103at610.33keV 
Corrected Rate = 284299.68 +/- 349282.46 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 723 Net = 28 +/-177 
CENTROID: 2647.27 = 662.20keV 
SHAPE: FWHM = 0.82 FW(1 /5)M = 1.63 
ID:Cs-137at661.60keV 
Corrected Rate = 15262.24 +/- 96479.16 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA : Gross = 744 Net = 30 +/-189 
CENTROID: 3013.12 =753.71keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID: Pa-234 at 754.80keV 
Corrected Rate = 1106456.98 +/- 6970678.96 Bq 

#17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA. Gross = 250 Net = 60 +/-58 
CENTROID: 3077.24 = 769.74keV 
SHAPE: FWHM = 0.57 FW(1/5)M = 1.30 
ID: Ra-226 at 768.40keV 
Corrected Rate = 632971.04 +/- 611872.00 Bq 



tOl # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA : Gross = 467 Net = -263 +/-152 
CENTROID: 3333.00 =833.71keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Mn-54 at 834.81 keV 
Corrected Rate = 0.00 +/- 85587.07 Bq 

JOI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 183 Net = 43 +/-43 
CENTROID: 3375.00 = 844.21 keV 
SHAPE: FWHM = 9.53 FW(1/5)M = 10.20 
ID: Kr-87 at 845.60keV 
Corrected Rate = 337587.84 +/- 337587.84 Bq 

.ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA : Gross = 229 Net = 41 +/- 58 
CENTROID: 3554.86 = 889.20keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 0.57 
ID: Sc-46 at 889.26keV 
Corrected Rate = 24372.64 +/- 34478.36 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 9 4 Net = 53 +/- 18 
CENTROID: 3613.00 = 903.74keV 
SHAPE: FWHM = 2.83 FW(1/5)M = 3.08 
ID: Kr-89 at 904.27keV 
Corrected Rate = 436200.60 +/-148143.60 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 45 Net = 1 +/-11 
CENTROID: 3638.00 = 909.99keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Ac-228at911.07keV 
Corrected Rate = 2092.55 +/- 23018.01 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA : Gross = 95 Net = -6 +/- 28 
CENTROID: 3675.00 =919.24keV 
SHAPE: FWHM = 8.75 FW(1/5)M = 8.90 
ID:Pu-240at919.00keV 
Corrected Rate = 0.00 +/- 0.00 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA : Gross = 85 Net = 41 +/-16 
CENTROID: 3737.53 = 934.88keV 
SHAPE: FWHM = 0.95 FW(1/5)M = 1.18 
ID.Ra-226at934.10keV 
Corrected Rate = 796864.98 +/- 310971.70 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA: Gross = 365 Net = -64 +/-116 
CENTROID: 3787.00 = 947.25keV 
SHAPE: FWHM = 29.55 FW(1/5)M = 29.76 
ID: Rb-89 at 947.69keV 
Corrected Rate = 0.00 +/- 720263.75 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA: Gross = 131 Net = 38 +/-34 
CENTROID: 4004.00 = 1001.52keV 
SHAPE: FWHM = 6.00 FW(1/5)M = 6.15 



ID:Ta-182at1001.68keV 
Corrected Rate = 1195355.77 +/- 1069528.85 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA : Gross = 71 Net = -17 +/- 23 
CENTROID: 4090.00 = 1023.02keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Sr-91at1024.30keV 
Corrected Rate = 0.00 +/- 46778.19 Bq 

ROI # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 139 Net = 34 +/-38 
CENTROID: 4187.00 = 1047.28keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 1.00 
ID:Cs-136at1048.07keV 
Corrected Rate = 29093.50 +/- 32516.26 Bq 

ROI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 38 Net = 3 +/- 10 
CENTROID: 4245.00 = 1061.78keV 
SHAPE: FWHM = 4.50 FW(1 /5)M = 4.65 
ID:Bi-207at1063.62keV 
Corrected Rate = 2701.13 +/- 9003.77 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA: Gross = 64 Net = -27 +/-22 

Could not properly fit the peak. 

.ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross = 58 Net = -10 +/-19 

ild not properly fit the peak. 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 434 Net = -233 +/-163 
CENTROID: 4483.90 = 1121.52keV 
SHAPE: FWHM = 0.90 FW(1/5)M = 1.50 
ID:Ta-182at1121.28keV 
Corrected Rate = 0.00 +/- 337900.24 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA . Gross = 299 Net = 214 +/-34 
CENTROID: 4696.10 =1174.59keV 
SHAPE: FWHM = 1.37 FW(1/5)M = 2.40 
ID:Co-56at1175.13keV 
Corrected Rate = 7091075.26 +/-1126619.43 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 67 Net = -26 +/- 31 
CENTROID: 4752.50 =1188.69keV 
SHAPE: FWHM = 11.48 FW(1/5)M = 11.64 
ID:Ta-182at1189.05keV 
Corrected Rate = 0.00 +/-143826.91 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 162 Net = -10 +/-59 
CENTROID: 4954.97 = 1239.32keV 
SHAPE: FWHM = 1.01 FW(1/5)M = 1.50 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 68984.62 Bq 

ROI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 



AREA : Gross = 26 Net =1 +/-11 
CENTROID: 5009.00 = 1252.83keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Kr-88at1250.67keV 
Corrected Rate = 70301.75 +/- 773319.27 Bq 

' # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 30 Net = 5 +/-11 
CENTROID: 5032.00 = 1258.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1257.47keV 
Corrected Rate = 264343.99 +/- 581556.77 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 115 Net=1 +/-49 
CENTROID: 5187.00 = 1297.33keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.60 
ID: J-133at1298.90keV 
Corrected Rate = 37646.20 +/-1844663.86 Bq 

?̂OI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 290 Net =108 +/-56 
CENTROID: 5333.79 = 1334.04keV 
SHAPE: FWHM = 1.45 FW(1/5)M = 2.18 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 90962.69 +/- 47165.84 Bq 

ROI # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA : Gross = 23 Net = -9 +/-10 
CENTROID: 5376.00 =1344.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 0.00 +/- 741368.37 Bq 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 17 Net = -6 +/-8 

Could not properly fit the peak. 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 116 Net = 75 +/-29 
CENTROID: 5512.40 = 1378.69keV 
SHAPE: FWHM = 1.42 FW(1/5)M = 2.21 
ID:Bi-214at1377.65keV 
Corrected Rate = 1616931.87 +/- 625213.66 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 73 Net = 29 +/-24 
CENTROID: 5634.00 = 1409.10keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: Eu-152 at 1408.08keV 
Corrected Rate = 120758.32 +/- 99937.92 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 43 Net = 33 +/-11 
CENTROID: 5745.00 = 1436.85keV 
SHAPE: FWHM = 1.25 FW(1/5)M = 1.48 
ID:Sb-124at1436.60keV 
Corrected Rate = 2745877.17 +/- 915292.39 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 33 Net = 2 +/-16 



CENTROID: 5846.00 = 1462.10keV 
SHAPE: FWHM = 1.06 FW(1/5)M = 1.30 
ID:K-40at1460.70keV 
Corrected Rate = 17088.60 +/-136708.81 Bq 

*OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA : Gross = 28 Net =1 +/-12 
CENTROID: 5879.00 = 1470.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-89at1472.76keV 
Corrected Rate = 13079.57 +/-156954.81 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 61 Net = 32 +/- 20 
CENTROID: 6043.83 = 1511.56keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 0.69 
ID:U-238at1510.30keV 
Corrected Rate = 233325238.11 +/-145828273.82 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 62 Net = -28 +/- 38 
CENTROID: 6099.00 = 1525.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:K-42at1524.70keV 
Corrected Rate = 0.00 +/- 200857.53 Bq 

ROI # 49 RANGE: 6198 = 1550.1 OkeV to 6227 = 1557.35keV 
AREA: Gross = 17 Net = 7 +/-6 
CENTROID: 6208.00 = 1552.60keV 
SHAPE: FWHM = 3.63 FW(1/5)M = 3.85 
ID:U-238at1553.74keV 
Corrected Rate = 83317907.85 +/- 71415349.58 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA: Gross = 35 Net = -23 +/-24 
CENTROID: 6286.00 = 1572.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Rh-106M at 1572.1 OkeV 
Corrected Rate = 0.00 +/- 449796.34 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 8 Net = -8 +/-7 

Could not properly fit the peak. 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 19 Net = 2 +/-9 
CENTROID: 6373.00 = 1593.85keV 
SHAPE: FWHM = 1.87 FW(1/5)M = 2.35 
ID: La-140 at 1596.20keV 
Corrected Rate = 2062.32 +/- 9280.43 Bq 

ROI # 53 RANGE: 6438 = 1610.1 OkeV to 6494 = 1624.1 OkeV 
AREA: Gross = 12 Net = -7 +/-12 

Could not properly fit the peak. 

" 1 # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.1 OkeV 
AREA: Gross = 11 Net = 1 +/-6 
CENTROID: 6513.00 = 1628.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Ac-228 at 1630.40keV 
Corrected Rate = 51446.62 +/- 308679.72 Bq 



!0I # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.1 OkeV 
AREA: Gross = 10 Net = -10 +/-8 

Could not properly fit the peak. 

. !OI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA : Gross = 23 Net = 23 +/- 4 
CENTROID: 6637.00 = 1659.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 2038263.33 +/- 354480.58 Bq 

ROI # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 4 Net = -1 +/- 4 

lould not properly fit the peak. 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 7 Net = 7 +/-2 

3ould not properly fit the peak. 

1 0 I # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA: Gross = 7 Net = 2 +/-4 

Could not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA : Gross = 3 1 Net = 11 +/-13 
CENTROID: 6921.70 = 1731.02keV 
SHAPE: FWHM = 1.30 FW(1/5)M = 2.61 
ID:Bi-214at1729.60keV 
Corrected Rate = 380999.79 +/- 450272.48 Bq 

I # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.1 OkeV 
AREA : Gross = 9 Net = 1 +/- 7 
CENTROID: 6962.00 =1741.10keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:J-134at1741.40keV 
Corrected Rate = 34245.51 +/- 239718.60 Bq 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 1 1 9 Net = 109 +/-14 
CENTROID: 7062.76 = 1766.28keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 2.96 
ID:U-238at1765.80keV 
Corrected Rate = 1541060848.83 +/-197934420.95 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA : Gross = 3 Net = -2 +/- 4 

Could not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA : Gross = 2 Net = 2 +/-1 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 9 Net = 9 +/-3 
CENTROID: 7362.00 = 1841.09keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID: Rh-106M at 1838.20keV 
Corrected Rate = 417234.92 +/-139078.31 Bq 

ROI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 



AREA: Gross = 19 Net = 11 +1-7 
CENTROID: 7396.45 = 1849.70keV 
SHAPE: FWHM = 0.53 FW(1/5)M = 0.79 
ID:Xe-138at1850.86keV 
Corrected Rate = 864608.33 +/- 550205.30 Bq 

' # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 8 Net = 8 +/- 2 

'ould not properly fit the peak. 

70 I # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA: Gross = 14 Net = 3 +/-10 
CENTROID: 7604.00 = 1901.58keV 
SHAPE: FWHM = 11.75 FW(1/5)M = 11.90 
ID:Kr-89at1903.40keV 
Corrected Rate = 324262.67 +/-1080875.57 Bq 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 3 Net = -3 +/- 4 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA : Gross = 6 Net = 6 +/- 2 
CENTROID: 8028.00 = 2007.56keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID: Rb-89 at 2007.54keV 
Corrected Rate = 276332.18 +/- 92110.73 Bq 

,301 # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA : Gross = 3 Net = 3 +/-1 

~"»uld not properly fit the peak. 



Detector #1 ACQ 29-Jan-2002 at 13:11:50 RT = 5.0 LT = 3.5 
digiDARTUSEIb 
SC22-2 

tOI # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA: Gross = 12015 Net = 7905 +/-669 
CENTROID: 487.88 = 122.02keV 
SHAPE: FWHM = 0.91 FW(1/5)M = 1.55 
ID: Co-57 at 122.07keV 
Corrected Rate = 1677893.11 +/-142000.06 Bq 

{01 # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA: Gross = 581 Net = -35 +/-71 
CENTROID: 709.00 = 177.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-136at176.56keV 
Corrected Rate = 0.00 +/-105038.02 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 4060 Net = 402 +/- 530 
CENTROID: 979.24 = 244.95keV 
SHAPE: FWHM = 1.04 FW(1/5)M = 1.68 
ID:Eu-152at244.70keV 
Corrected Rate = 1280106.33 +/-1687702.37 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 2120 Net =1015 +/-189 
CENTROID: 1377.70 = 344.63keV 
SHAPE: FWHM = 1.20 FW(1/5)M = 1.75 
ID: Pu-239 at 344.96keV 
Corrected Rate = 56292926293.51 +/- 10482131102.93 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA : Gross = 330 Net = 62 +/- 54 
CENTROID: 1466.92 = 366.95keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
ID: Mo-99 at 366.44keV 
Corrected Rate = 1681297.63 +/-1464356.00 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1442 Net = 14 +/-267 
CENTROID: 1776.42 =444.38keV 
SHAPE: FWHM = 1.26 FW(1/5)M = 2.09 
ID:Eu-152at444.00keV 
Corrected Rate = 197459.82 +/- 3765840.93 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 149 Net = -7 +/-29 
CENTROID: 1844.88 =461.50keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.92 
ID:Cs-138at462.79keV 
Corrected Rate = 0.00 +/- 38443.51 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 476 Net = 43 +/- 90 
CENTROID: 1964.00 = 491.30keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ce-143at490.20keV 
Corrected Rate = 836742.74 +/-1751322.02 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA : Gross = 269 Net = 44 +/- 42 
CENTROID: 2026.00 = 506.81 keV 
SHAPE: FWHM = 8.79 FW(1/5)M = 9.62 
ID: Pa-234 at 506.80keV 
Corrected Rate = 1384181.35 +/-1321264.01 Bq 

] # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA : Gross = 236 Net = 60 +/- 41 
CENTROID: 2116.78 = 529.51 keV 
SHAPE: FWHM = 0.35 FW(1/5)M = 0.88 
ID:J-133at529.50keV 
Corrected Rate = 31349.66 +/- 21422.27 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA: Gross = 711 Net = -65 +/-149 
CENTROID: 2260.00 = 565.34keV 
SHAPE: FWHM = 4.50 FW(1/5)M = 4.65 
ID: J-134at566.00keV 
Corrected Rate = 0.00 +/- 5959206.85 Bq 

^Ol # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 117 Net = 21 +/-20 
CENTROID: 2344.12 = 586.38keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
ID: Kr-89 at 585.80keV 
Corrected Rate = 61925.41 +/- 58976.58 Bq 

ROI # 13 RANGE: 2355 = 589.10keV to 2390 = 597.85keV 
AREA: Gross = 142 Net = 70 +/-20 
CENTROID: 2367.81 = 592.30keV 
SHAPE: FWHM = 0.55 FW(1/5)M = 1.97 
ID:Eu-154at591.70keV 
Corrected Rate = 764879.95 +/- 218537.13 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 233 Net = 26 +/-43 
CENTROID: 2437.92 = 609.84keV 
SHAPE: FWHM = 1.29 FW(1/5)M = 1.61 
ID:Ru-103at610.33keV 
Corrected Rate = 253192.86 +/- 418742.04 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 911 Net = -16 +/-204 
CENTROID: 2648.50 = 662.51 keV 
SHAPE: FWHM = 0.96 FW(1/5)M = 1.16 
ID:Cs-137at661.60keV 
Corrected Rate = 0.00 +/-133309.23 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 1071 Net = 408 +/-183 
CENTROID: 2894.86 = 724.13keV 
SHAPE: FWHM = 1.74 FW(1/5)M = 2.95 
ID:Zr-95at724.18keV 
Corrected Rate = 551492.06 +/- 247360.41 Bq 

' # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA : Gross = 590 Net = 248 +/- 80 
CENTROID: 3117.49 = 779.81 keV 
SHAPE: FWHM = 1.15 FW(1/5)M = 2.11 
ID:J-132at780.20keV 
Corrected Rate = 12840437.01 +/- 4142076.45 Bq 



{01 # 18. RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA : Gross = 507 Net = -24 +/-130 
CENTROID: 3162.11 = 790.97keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.59 
ID: Rh-106M at 792.90keV 
Corrected Rate = 0.00 +/-1305100.93 Bq 

?OI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 201 Net = 5 +/- 50 
CENTROID: 3409.00 = 852.72keV 
SHAPE: FWHM = 1.29 FW(1/5)M = 2.13 
ID:U-238at851.57keV 
Corrected Rate = 57209463.47 +/- 572094634.75 Bq 

•ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA: Gross = 361 Net = 97 +/-69 
CENTROID: 3471.25 = 868.28keV 
SHAPE: FWHM = 0.76 FW(1 /5)M = 1.44 
ID:La-140at867.86keV 
Corrected Rate = 1262763.64 +/- 898254.55 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 105 Net = 15 +/- 25 
CENTROID: 3595.00 = 899.23keV 
SHAPE: FWHM = 7.54 FW(1/5)M = 7.75 
ID: U-238 at 898.67keV 
Corrected Rate = 207403904.83 +/- 345673174.71 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 4 4 Net = 24 +/- 9 
CENTROID: 3646.00 = 911.99keV 
SHAPE: FWHM = 1.53 FW(1 /5)M = 1.69 
ID:Th-232at911.10keV 
Corrected Rate = 67677.89 +/- 25379.21 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross = 120 Net = 37 +/-26 
CENTROID: 3708.22 = 927.55keV 
SHAPE: FWHM = 0.38 FW(1 /5)M = 0.63 
ID: Pa-234 at 926.70keV 
Corrected Rate = 248313.97 +/- 174490.90 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 92 Net = 54 +/-16 
CENTROID: 3737.77 = 934.94keV 
SHAPE: FWHM = 0.54 FW(1 /5)M = 2.01 
ID:Ra-226at934.10keV 
Corrected Rate = 1258242.74 +/- 372812.66 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 607 Net = 211 +/-113 
CENTROID. 3859.42 = 965.36keV 
SHAPE: FWHM = 1.45 FW(1/5)M = 2.18 
ID: Th-232 at 964.77keV 
Corrected Rate = 2931873.79 +/-1570150.42 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA: Gross = 190 Net = 30 +/-44 
CENTROID: 4022.58 = 1006.16keV 
SHAPE: FWHM = 1.43 FW(1/5)M = 2.57 



ID:Eu-152at1005.30keV 
Corrected Rate = 3711436.71 +/- 5443440.51 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 70 Net = -3 +/-21 
CENTROID: 4076.00 = 1019.52keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Rh-106M at 1019.60keV 
Corrected Rate = 0.00 +/-1095741.60 Bq 

ROI # 28 RANGE: 4113=1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 141 Net = 36 +/-38 
CENTROID: 4172.86 = 1043.74keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.74 
ID:Br-82at1044.00keV 
Corrected Rate = 105163.81 +/-111006.25 Bq 

10 I # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 41 Net = 2 +/-11 
CENTROID: 4253.55 = 1063.92keV 
SHAPE: FWHM = 2.21 FW(1/5)M = 2.39 
ID: Bi-207 at 1063.62keV 
Corrected Rate = 2158.86 +/-11873.72 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 6 1 Net = 19 +/- 16 
CENTROID: 4288.48 = 1072.66keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 1.25 
ID:J-134at1072.53keV 
Corrected Rate = 111230.27 +/- 93667.59 Bq 

I # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross = 258 Net = 190 +/- 24 
CENTROID: 4347.00 = 1087.29keV 
SHAPE: FWHM = 1.31 FW(1/5)M = 2.31 
ID:Eu-152at1085.90keV 
Corrected Rate = 1606052.52 +/- 202869.79 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 5 8 8 Net = 213 +/-124 
CENTROID: 4451.65 =1113.46keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.51 
ID:Xe-138at1114.29keV 
Corrected Rate = 12502020.03 +/- 7278171.29 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 8 0 Net = 19 +/- 26 
CENTROID: 4726.00 =1182.06keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-88at1179.51keV 
Corrected Rate = 1712732.56 +/- 2343739.29 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 93 Net = -35 +/- 36 
CENTROID: 4753.50 =1188.94keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 1.89 
ID:Ta-182at1189.05keV 
Corrected Rate = 0.00 +/- 200239.96 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 197 Net = -61 +/-72 



CENTROID: 4859.00 = 1215.32keV 
SHAPE: FWHM = 24.62 FW(1/5)M = 25.13 
ID:As-76at1216.25keV 
Corrected Rate = 0.00 +/-1815597.25 Bq 

. ?OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA : Gross = 40 Net = 3 +/-13 
CENTROID: 5005.00 = 1251.83keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-88at1250.67keV 
Corrected Rate = 252846.64 +/- 1095668.77 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 29 Net = -28 +/- 16 

"ould not properly fit the peak. 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 193 Net =170 +/-25 
CENTROID: 5101.97 = 1276.07keV 
SHAPE: FWHM = 1.77 FW(1/5)M = 2.11 
ID:Eu-154at1274.80keV 
Corrected Rate = 465301.82 +/- 68426.74 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 65 Net = -8 +/- 35 
CENTROID: 5243.00 =1311.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Tb-160at1312.12keV 
Corrected Rate = 0.00 +/-1173947.05 Bq 

" *»l # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 14 Net = 5 +/-6 
CENTROID: 5364.00 = 1341.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 444399.79 +/- 533279.75 Bq 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 14 Net = 0 +/-7 
CENTROID: 5403.00 = 1351.34keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 0.80 
ID:U-238at1352.90keV 
Corrected Rate = 0.00 +/- 325459386.16 Bq 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross * 102 Net = 19 +/-40 
CENTROID: 5512.00 = 1378.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1377.65keV 
Corrected Rate = 491081.81 +/-1033856.44 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 351 Net = 75 +/-61 
CENTROID: 5636.98 = 1409.84keV 
SHAPE: FWHM = 1.63 FW(1/5)M = 2.27 
ID: Eu-152 at 1408.08keV 
Corrected Rate = 374412.32 +/- 304522.02 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 23 Net =13 +/-10 
CENTROID: 5734.50 = 1434.22keV 



SHAPE: FWHM = 5.96 FW(1/5)M = 6.78 
ID.:U-238at1434.30keV 
Corrected Rate = 144486365.79 +/- 111143358.30 Bq 

:0I # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA : Gross = 41 Net = 21 +/-14 
CENTROID: 5828.00 = 1457.60keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 1.23 
ID:J-135at1457.56keV 
Corrected Rate = 265251.95 +/-176834.64 Bq 

iOI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 17 Net = 3 +/-9 
CENTROID: 5912.00 = 1478.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.88 
ID: Ag-110M at 1475.76keV 
Corrected Rate = 82932.00 +/- 248796.01 Bq 

?OI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA: Gross = 50 Net = 21 +/-20 
CENTROID: 5980.00 = 1495.60keV 
SHAPE: FWHM = 12.25 FW(1 /5)M = 12.40 
ID: Ac-228 at 1495.80keV 
Corrected Rate = 2231330.83 +/- 2125076.98 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 51 Net = -3 +/- 30 
CENTROID: 6161.00 = 1540.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1538.08keV 
Corrected Rate = 0.00 +/- 1225422.48 Bq 

ROI # 4 9 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross = 16 Net=1 +1-7 
CENTROID: 6208.00 = 1552.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1553.74keV 
Corrected Rate = 14269544.28 +/- 99886809.98 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 2 5 Net = 13 +/-11 
CENTROID: 6249.00 = 1562.85keV 
SHAPE: FWHM = 9.88 FW(1 /5)M = 10.10 
ID: Ag-110M at 1562.27keV 
Corrected Rate = 1271955.94 +/- 1076270.41 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 9 Net = 4 +/-5 
CENTROID: 6340.00 = 1585.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Ac-228 at 1587.90keV 
Corrected Rate = 126605.61 +/-158257.01 Bq 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 18 Net=1 +/-8 

jld not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 11 Net =11 +/-3 

Could not properly fit the peak. 



ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 8 Net = 3 +1-4 

\Jould not property fit the peak. 

101 # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.1 OkeV 
AREA: Gross = 7 Net = -3 +/-6 

ild not properly fit the peak. 

{Ol # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA : Gross = 22 Net = -17 +/-18 
CENTROID: 6650.00 = 1663.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 0.00 +/-1912382.44 Bq 

r*OI # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 6 Net = 1 +/- 4 
CENTROID: 6710.00 = 1678.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-135at1678.03keV 
Corrected Rate = 12940.68 +/- 51762.72 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA : Gross = 9 Net = -5 +/- 8 
CENTROID: 6779.00 = 1695.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 1694.00keV 
Corrected Rate = 0.00 +/- 764696.79 Bq 

ROI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA: Gross = 4 Net = -1 +/- 4 

did not property fit the peak. 

"ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 18 Net = 8 +1-9 
CENTROID: 6921.45 = 1730.96keV 
SHAPE: FWHM = 0.54 FW(1/5)M = 1.82 
ID:Bi-214at1729.60keV 
Corrected Rate = 332194.04 +/- 373718.29 Bq 

ROI # 61 RANGE: 6934 = 1734.1 OkeV to 6978 = 1745.10keV 
AREA: Gross = 5 Net = -3 +/-6 

Could not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 98 Net = 68 +/-18 
CENTROID: 7064.18 = 1766.64keV 
SHAPE: FWHM = 0.86 FW(1/5)M = 2.07 
ID:U-238at1765.80keV 
Corrected Rate = 1152582415.50 +/- 305095345.28 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 5 Net = 0 +/-4 

Could not property fit the peak. 

! # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA: Gross = 4 Net = 4 +/- 2 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 9 Net = 9 +/-3 

file:///Jould


Could not properly fit the peak. 

KOI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 20 Net = 20 +/-4 
CENTROID: 7394.00 = 1849.08keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
ID:Bi-214at1847.44keV 
Corrected Rate = 1262087.04 +/- 252417.41 Bq 

ROI # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 9 Net = 9 +/- 3 

tould not properly fit the peak. 

ROI # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA : Gross = 9 Net = -12 +/-13 

Could not property fit the peak. 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 1 Net = 1 +/-1 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 8 Net = 8 +1-2 

Could not property fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA: Gross = 1 Net = 1 +/-1 

Sould not properly fit the peak. 



Detector #1 ACQ 29-Jan-2002 at 13:10:27 RT = 5.0 LT = 2.9 
digiDARTUSEIb 
SC21-2 

ROI # 1 RANGE: 22 = 5.27keV to 674 = 168.30keV 
AREA: Gross = 10324 Net = 4012 +A827 
CENTROID: 49.64 = 12.18keV 
SHAPE: FWHM = 9.68 FW(1/5)M = 22.12 
No close library match. 

ROI # 2 RANGE: 697 = 174.05keV to 754 = 188.31 keV 
AREA: Gross = 1066 Net = 61 +/-93 
CENTROID: 729.10 = 182.08keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.54 
No close library match. 

ROI # 3 RANGE: 761 = 190.06keV to 1229 = 307.05keV 
AREA : Gross = 6924 Net = -502 +/- 756 
CENTROID: 1074.00 = 268.31 keV 
SHAPE: FWHM = 24.50 FW(1/5)M = 24.65 
No close library match. 

ROI # 4 RANGE: 1239 = 309.55keV to 1435 = 358.54keV 
AREA: Gross = 1823 Net =148 +/-231 
CENTROID: 1389.91 = 347.27keV 
SHAPE: FWHM = 9.69 FW(1/5)M = 9.91 
No close library match. 

ROI # 5 RANGE: 1440 = 359.79keV to 1510 = 377.29keV 
AREA : Gross = 585 Net = -78 +/- 84 
CENTROID: 1475.00 = 368.54keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 6 RANGE: 1513 = 378.04keV to 1820 = 454.76keV 
AREA : Gross = 4462 Net = 2460 +/- 321 
CENTROID: 1736.44 =433.88keV 
SHAPE: FWHM = 1.23 FW(1/5)M = 1.89 
No close library match. 

ROI # 7 RANGE: 1826 = 456.26keV to 1865 = 466.01 keV 
AREA : Gross = 275 Net = 55 +/- 36 

. CENTROID: 1829.00 =457.01keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 



ROI # 8 . RANGE: 1888 = 471.75keV to 2005 = 500.99keV 
AREA : Gross = 811 Net = 24 +/-121 
CENTROID: 1917.85 =479.21keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 2.66 
No close library match. 

ROI # 9 RANGE: 2015 = 503.49keV to 2068 = 516.73keV 
AREA : Gross = 411 Net = 69 +/- 52 
CENTROID: 2042.62 =510.39keV 
SHAPE: FWHM - 0.49 FW(1/5)M = 1.64 
No close library match. 

ROI # 10 RANGE: 2074 = 518.23keV to 2135 = 533.47keV 
AREA : Gross = 404 Net = 22 +/- 59 
CENTROID: 2124.53 = 530.86keV 
SHAPE: FWHM = 0.43 FW(1/5)M = 0.62 
No close library match. 

ROI # 11 RANGE: 2141 = 534.97keV to 2319 = 579.45keV 
AREA : Gross = 889 Net = 24 +/-158 
CENTROID: 2246.00 =561.21keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 12 RANGE: 2324 = 580.69keV to 2354 = 588.19keV 
AREA: Gross = 133 Net = -1 +/-23 
CENTROID: 2348.00 = 586.69keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
No close library match. 

ROI # 13 RANGE: 2358 = 589.19keV to 2453 = 612.92keV 
AREA: Gross = 453 Net = -459 +/-114 

Could not properly fit the peak. 

ROI # 14 RANGE: 2455 = 613.42keV to 2732 = 682.62keV 
AREA: Gross = 2348 Net = -18595 +/- 964 
CENTROID: 2458.99 = 614.42keV 
SHAPE: FWHM = 0.20 FW(1/5)M = 0.79 
No close library match. 

ROI # 15 RANGE: 2734 = 683.12keV to 3039 = 759.31 keV 
AREA : Gross = 2178 Net = 954 +/- 249 
CENTROID: 2893.56 = 722.98keV 
SHAPE: FWHM = 1.55 FW(1/5)M = 2.17 
No close library match. 



ROI # 16 . RANGE: 3044 = 760.55keV to 3158 = 789.03keV 
AREA: Gross = 326 Net = 38 +/- 72 
CENTROID:3151.00 = 787.28keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.37 
No close library match. 

ROI # 17 RANGE: 3163 = 790.28keV to 3197 = 798.77keV 
AREA: Gross = 116 Net = -42 +/-26 
CENTROID: 3180.00 = 794.52keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 18 RANGE: 3199 = 799.27keV to 3360 = 839.47keV 
AREA : Gross = 479 Net = -7 +/-112 
CENTROID: 3299.00 = 824.24keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
No close library match. 

ROI # 19 RANGE: 3374 = 842.97keV to 3455 = 863.20keV 
AREA: Gross = 258 Net = 53 +/-51 
CENTROID: 3403.30 = 850.29keV 
SHAPE: FWHM = 0.51 FW(1 /5)M = 1.08 
No close library match. 

ROI # 20 RANGE: 3460 = 864.45keV to 3570 = 891.91 keV 
AREA: Gross = 385 Net = -59 +/- 87 
CENTROID: 3539.00 = 884.17keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
No close library match. 

ROI # 21 RANGE: 3583 = 895.16keV to 3631 = 907.15keV 
AREA: Gross = 144 Net =-28 +/-34 
CENTROID: 3620.00 = 904.40keV 
SHAPE: FWHM = 1.25 FW(1 /5)M = 1.40 
No close library match. 

ROI # 22 RANGE: 3636 = 908.40keV to 3658 = 913.89keV 
AREA : Gross = 75 Net = -6 +/-14 
CENTROID: 3640.55 = 909.53keV 
SHAPE: FWHM = 0.54 FW(1/5)M = 0.82 
No close library match. 

ROI # 23 RANGE: 3667 = 916.14keV to 3721 = 929.62keV 
' AREA: Gross = 170 Net = 23 +/-34 

CENTROID: 3715.00 =928.12keV 
SHAPE: 'HM = 0.27 FW(1/5)M = 0.44 



No close library match. 

ROI # 24 RANGE: 3728 = 931.37keV to 3764 = 940.36keV 
AREA: Gross = 154 Net = 37 +/-25 
CENTROID: 3734.00 = 932.87keV 
SHAPE: FWHM = 0.61 FW(1/5)M = 0.94 
No close library match. 

ROI # 25 RANGE: 3775 = 943.10keV to 3971 = 992.04keV 
AREA : Gross = 584 Net = -7 +/-137 
CENTROID: 3799.00 =949.10keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 26 RANGE: 3976 = 993.29keV to 4054 = 1012.76keV 
AREA: Gross = 235 Net = -55 +/-58 
CENTROID: 4039.00 = 1009.02keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 27 RANGE: 4070 = 1016.75keV to 4112 = 1027.24keV 
AREA : Gross = 93 Net = 21 +/- 21 
CENTROID: 4108.47 = 1026.36keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.62 
No close library match. 

ROI # 28 RANGE: 4119 = 1028.99keV to 4207 = 1050.96keV 
AREA : Gross = 229 Net = -8 +/- 57 
CENTROID: 4193.00 = 1047.46keV 
SHAPE: FWHM = 1.36 FW(1/5)M = 2.62 
No close library match. 

ROI # 29 RANGE: 4246 = 1060.69keV to 4270 = 1066.68keV 
AREA : Gross = 67 Net = 4 +/-14 
CENTROID: 4256.17 = 1063.23keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.09 
No close library match. 

ROI # 30 RANGE: 4282 = 1069.68keV to 4322 = 1079.66keV 
AREA : Gross = 84 Net = -39 +/- 26 
CENTROID: 4319.00 = 1078.92keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 31 RANGE: 4335 = 1082.91 keV to 4375 = 1092.89keV 
AREA:f -s = 101 Net =-2 +/-24 



CENTROID: 4340.00 = 1084.16keV 
SHAPE: FWHM = 6.49 FW(1/5)M = 6.64 
No close library match. 

ROI # 32 RANGE: 4388 = 1096.14keV tp 4637 = 1158.29keV 
AREA : Gross =550 Net = -117 +/-164 
CENTROID: 4484.08 =1120.12keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 2.04 
No close library match. 

ROI # 33 RANGE: 4663 = 1164.78keV to 4734 = 1182.50keV 
AREA : Gross = 927 Net = 735 +/- 53 
CENTROID: 4696.66 =1173.18keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.61 
No close library match. 

ROI # 34 RANGE: 4748 = 1185.99keV to 4816 = 1202.97keV 
AREA: Gross = 94 Net = 36 +/- 25 
CENTROID: 4757.00 = 1188.24keV 
SHAPE: FWHM = 12.06 FW(1/5)M = 13.33 
No close library match. 

ROI # 35 RANGE: 4843 = 1209.70keV to 4970 = 1241.40keV 
AREA: Gross = 150 Net = 43 +/-47 
CENTROID: 4853.00 = 1212.20keV 
SHAPE: FWHM = 26.73 FW(1/5)M = 26.95 
No close library match. 

ROI # 36 RANGE: 4984 = 1244.89keV to 5020 = 1253.88keV 
AREA: Gross = 27 Net = -4 +/-12 
CENTROID: 5016.45 = 1252.99keV 
SHAPE: FWHM = 0.46 FW(1 /5)M = 0.63 
No close library match. 

ROI # 37 RANGE: 5022 = 1254.37keV to 5059 = 1263.61 keV 
AREA : Gross =24 Net = 18 +/- 7 
CENTROID: 5034.00 = 1257.37keV 
SHAPE: FWHM = 5.37 FW(1/5)M = 5.84 
No close library match. 

ROI # 38 RANGE: 5079 = 1268.60keV to 5215 = 1302.54keV 
AREA : Gross = 96 Net = -64 +/- 58 
CENTROID: 5098.00 = 1273.34keV 

' SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 



ROI # 39 . RANGE: 5240 = 1308.77keV to 5320 = 1328.74keV 
AREA: Gross = 58 Net =-37 +/-33 
CENTROID:5261.00 = 1314.01 keV 
SHAPE: FWHM = 11.98 FW(1/5)M = 12.13 
No close library match. 

ROI # 40 RANGE: 5322 = 1329.23keV to 5348 = 1335.72keV 
AREA: Gross = 725 Net = 693 +/- 28 
CENTROID: 5334.16 = 1332.27keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.90 
No close library match. 

ROI # 41 RANGE: 5366 = 1340.21 keV to 5393 = 1346.95keV 
AREA: Gross = 9 Net = -5 +/- 6 
CENTROID: 5377.00 = 1342.96keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
No close library match. 

ROI # 42 RANGE: 5404 = 1349.69keV to 5430 = 1356.18keV 
AREA: Gross = 13 Net = -1 +/-6 

Could not properly fit the peak. 

ROI # 43 RANGE: 5433 = 1356.93keV to 5556 = 1387.62keV 
AREA: Gross = 91 Net = 29 +/- 35 
CENTROID: 5516.14 = 1377.67keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.69 
No close library match. 

ROI # 44 RANGE: 5567 = 1390.36keV to 5652 = 1411.57keV 
AREA : Gross = 67 Net = 38 +/- 20 
CENTROID: 5636.83 = 1407.78keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.49 
No close library match. 

ROI # 45 RANGE: 5729 = 1430.78keV to 5790 = 1446.00keV 
AREA: Gross = 17 Net = -14 +/-16 

Could not properly fit the peak. 

ROI # 46 RANGE: 5803 = 1449.24keV to 5863 = 1464.21 keV 
AREA: Gross = 24 Net = 4 +/-13 
CENTROID: 5849.00 = 1460.71 keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.30 
No close library match. 

ROI # 47 RANGE: 5883 = 1469.20keV to 5923 = 1479.17keV 
AREA : ss = 22 Net =1 +/-11 



CENTROID: 5892.00 = 1471.44keV 
SHAPE: FWHM = 0.25 FW{1/5)M = 0.40 
No close library match. 

ROI # 48 RANGE: 5976 = 1492.39keV to 6062 = 1513.85keV 
AREA : Gross = 50 Net = 35 +/-15 
CENTROID: 5989.00 = 1495.64keV 
SHAPE: FWHM = 0.29 FW<1/5)M = 1.50 
No close library match. 

ROI # 49 RANGE: 6066 = 1514.84keV to 6173 = 1541.53keV 
AREA : Gross =36 Net = 18 +/-18 
CENTROID: 6070.00 = 1515.84keV 
SHAPE: FWHM = 19.21 FW(1/5)M = 19.36 
No close library match. 

ROI # 50 RANGE: 6208 = 1550.26keV to 6236 = 1557.25keV 
AREA : Gross = 7 Net = -3 +/- 5 

Could not properly fit the peak. 

ROI # 51 RANGE: 6242 = 1558.74keV to 6310 = 1575.70keV 
AREA : Gross =23 Net = -12 +/-18 
CENTROID: 6292.00 =1571.21keV 
SHAPE: FWHM = 0.31 FW(1 /5)M = 0.55 
No close library match. 

ROI #52 RANGE: 6344 = 1584.18keV to 6375 = 1591.91keV 
AREA : Gross = 8 Net = 8 +/- 2 
CENTROID: 6349.00 = 1585.43keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 53 RANGE: 6377 = 1592.41 keV to 6411 = 1600.89keV 
AREA: Gross = 16 Net = 4 +/-7 
CENTROID: 6382.00 = 1593.66keV 
SHAPE: FWHM = 5.49 FW<1 /5)M = 5.64 
No close library match. 

ROI # 54 RANGE: 6448 = 1610.12keV to 6505 = 1624.33keV 
AREA: Gross = 16 Net = 6 +/-9 

Could not properly fit the peak. 

ROI # 55 RANGE: 6514 = 1626.58keV to 6544 = 1634.06keV 
AREA : Gross = 8 Net = -13 +/- 8 

Could not properly fit the peak. 



ROI # 56 . RANGE: 6562 = 1638.55keV to 6592 = 1646.03keV 
AREA: Gross = 12 Net = 2 +/-6 
CENTROID: 6588.00 = 1645.03keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
No close library match. 

ROI # 57 RANGE: 6638 = 1657.50keV to 6697 = 1672.21 keV 
AREA : Gross =25 Net = -15 +/-18 

Could not properly fit the peak. 

ROI # 58 RANGE: 6705 = 1674.21 keV to 6736 = 1681.94keV 
AREA : Gross = 7 Net = -4 +/- 6 

Could not properly fit the peak. 

ROI # 59 RANGE: 6757 = 1687.18keV to 6800 = 1697.90keV 
AREA: Gross = 13 Net = 6 +/-7 
CENTROID: 6768.00 = 1689.92keV 
SHAPE: FWHM = 2.49 FW(1/5)M = 2.64 
No close library match. 

ROI # 60 RANGE: 6819 = 1702.64keV to 6850 = 1710.37keV 
AREA: Gross = 8 Net = -8 +/- 7 
CENTROID: 6833.00 = 1706.13keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 61 RANGE: 6882 = 1718.35keV to 6943 = 1733.56keV 
AREA: Gross = 27 Net = 27 +/- 5 
CENTROID: 6925.64 = 1729.23keV 
SHAPE: FWHM = 1.10 FW(1/5)M = 1.83 
No close library match. 

ROI # 62 RANGE: 6945 = 1734.05keV to 6990 = 1745.27keV 
AREA: Gross = 11 Net = 3 +/-7 

Could not properly fit the peak. 

ROI # 63 RANGE: 7051 = 1760.48keV to 7111 = 1775.44keV 
AREA : Gross = 97 Net = 77 +/-16 
CENTROID: 7064.72 = 1763.90keV 
SHAPE: FWHM = 2.21 FW(1/5)M = 2.79 
No close library match. 

ROI # 64 RANGE: 7158 = 1787.16keV to 7190 = 1795.14keV 
" AREA: Gross = 5 Net = 5 +/- 2 

CENTROID: 7177.00 = 1791.90keV 
SHAPE VHM = 0.25 FW<1/5)M = 0.40 



No. close library match. 

ROI # 65 RANGE: 7221 = 1802.87keV to 7271 = 1815.33keV 
AREA: Gross = 3 Net = -6 +/- 7 

Could not properly fit the peak. 

ROI # 66 RANGE: 7320 = 1827.55keV to 7379 = 1842.26keV 
AREA: Gross = 12 Net = 2 +/-9 
CENTROID: 7356.00 = 1836.52keV 
SHAPE: FWHM = 0.37 FW(1 /5)M = 1.10 
No close library match. 

ROI # 67 RANGE: 7383 = 1843.25keV to 7430 = 1854.97keV 
AREA: Gross = 25 Net = 25 +/-5 
CENTROID: 7398.12 = 1847.02keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
No close library match. 

ROI # 68 RANGE: 7464 = 1863.45keV to 7526 = 1878.90keV 
AREA : Gross = 7 Net = 7 +/- 2 

Could not properly fit the peak. 

ROI # 69 RANGE: 7607 = 1899.09keV to 7673 = 1915.54keV 
AREA : Gross = 3 Net = 3 +/-1 

Could not properly fit the peak. 

ROI # 70 RANGE: 7678 = 1916.79keV to 7712 = 1925.26keV 
AREA: Gross = 6 Net = 6 +/- 2 

Could not properly fit the peak. 

ROI # 71 RANGE: 8003 = 1997.79keV to 8093 = 2020.22keV 
AREA: Gross = 10 Net = -5 +/-14 
CENTROID: 8070.00 =2014.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 72 RANGE: 8114 = 2025.46keV to 8172 = 2039.91 keV 
AREA : Gross = 7 Net = 7 +/- 2 

Could not properly fit the peak. 



Detector #1 A 29-Jan-2002 at 9:34:48 RT = 5.0 LT = 4.2 
digiDARTUriElb 
SC20 

ROI # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 5278 Net = 2898 +/- 507 
CENTROID: 288.17 = 72.06keV 
SHAPE: FWHM = 0.71 FW(1/5)M = 1.09 
ID:W-187at72.00keV 
Corrected Rate = 3797056.89 +/- 664288.42 Bq 

ROI # 2 RANGE: 697 = 174.34keV to 752 = 188.10keV 
AREA : Gross = 434 Net = 51 +/- 56 
CENTROID: 702.77 = 175.79keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.57 
ID:Sb-125at176.29keV 
Corrected Rate = 136420.29 +/-149794.82 Bq 

ROI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 2782 Net = -176 +/-476 
CENTROID: 770.00 = 192.61 keV 
SHAPE: FWHM = 54.04 FW(1/5)M = 54.19 
ID:Fe-59at192.34keV 
Corrected Rate = 0.00 +/- 2679731.26 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross *= 902 Net = 349 +/-133 
CENTROID: 1250.00 = 312.69keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.25 
ID:Np-237at311.90keV 
Corrected Rate = 247395.00 +/- 94279.47 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 320 Net = 75 +/- 51 
CENTROID: 1462.39 = 365.82keV 
SHAPE: FWHM = 0.48 FW(1/5)M = 0.73 
ID: Mo-99 at 366.44keV 
Corrected Rate = 1704541.37 +/-1159088.13 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1339 Net = 217 +/-237 
CENTROID: 1808.08 = 452.29keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 3.12 
ID:Te-131 at452.32keV 
Corrected Rate = 399041.78 +/- 435819.83 Bq 



?0I#7 RANG 824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 157 Net = 20 +/-27 
CENTROID: 1858.00 = 464.78keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID:Sb-125at463.51keV 
Corrected Rate = 68417.64 +/- 92363.82 Bq 

?OI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 430 Net = 37 +/- 85 
CENTROID: 1889.86 = 472.75keV 
SHAPE: FWHM = 23.75 FW(1/5)M = 24.05 
ID:Rh-106Mat474.20keV 
Corrected Rate = 672152.28 +/-1544133.61 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 
AREA: Gross = 210 Net = 48 +/-36 
CENTROID: 2046.00 = 511.81keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 1.86 
ID:Rh-106Mat511.80keV 
Corrected Rate = 20678.68 +/-15509.01 Bq 

ROI # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 216 Net = -11 +/-45 
CENTROID: 2083.14 =521.10keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 0.57 
ID:Pa-234at521.00keV 
Corrected Rate = 0.00 +/-1417169.99 Bq 

ROI #11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 468 Net = 199 +/- 89 
CENTROID: 2196.18 = 549.37keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 1.34 
ID:W-187at551.52keV 
Corrected Rate = 1448547.83 +/- 647843.00 Bq 

ROI # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 79 Net = -28 +/- 20 
CENTROID: 2336.00 = 584.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Th-232at583.17keV 
Corrected Rate = 0.00 +/- 28994.06 Bq 

RO\ # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 106 Net = 4 +/-22 
CENTROID: 2370.00 = 592.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 



ID: Sb-1Z 593.00keV 
Corrected Kate = 19183.94 +/-105511.66 Bq 

10\ # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 191 Net = -45 +/-45 
CENTROID: 2437.92 = 609.84keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 1.48 
ID:Ru-103at610.33keV 
Corrected Rate = 0.00 +/- 367268.77 Bq 

?OI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 1390 Net = 973 +/-140 
CENTROID: 2647.64 = 662.30keV 
SHAPE: FWHM = 1.19 FW(1/5)M = 1.97 
ID:Cs-137at661.60keV 
Corrected Rate = 532888.39 +/- 76674.59 Bq 

lO\ # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 543 Net = -18 +/-167 
CENTROID: 2804.00 =701.40keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: Nb-94 at 702.50keV 
Corrected Rate = 0.00 +/- 81471.78 Bq 

*OI # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA: Gross = 174 Net = 41 +/-49 
CENTROID: 3073.00 = 768.68keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Ra-226 at 768.40keV 
Corrected Rate = 434589.88 +/- 519387.90 Bq 

ROI # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71keV 
AREA: Gross = 305 Net = 239 +/- 48 
CENTROID: 3273.00 = 818.70keV 
SHAPE: FWHM = 15.92 FW(1/5)M = 17.38 
ID:Cs-136at818.50keV 
Corrected Rate = 132915.78 +/- 26694.38 Bq 

ROI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 127 Net = -13 +/-42 
CENTROID: 3379.00 = 845.21 keV 
SHAPE: FWHM = 1.31 FW(1/5)M = 1.55 
ID: Kr-87 at 845.60keV 
Corrected Rate = 0.00 +/- 331307.13 Bq 

RO\ # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 



AREA: ss= 173 Net = 41 +/-48 
CENTROIL): 3463.00 = 866.22keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.95 
ID: Kr-89 at 867.08keV 
Corrected Rate = 396595.89 +/- 464307.38 Bq 

?OI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 61 Net = 12 +/-19 
CENTROID: 3597.83 = 899.94keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.24 
ID:U-238at898.67keV 
Corrected Rate = 139059380.00 +/- 220177351.66 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 24 Net = 4 +/- 8 
CENTROID: 3637.00 = 909.74keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ac-228at911.07keV 
Corrected Rate = 8410.05 +/-16820.09 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross =59 Net = 13 +/-19 
CENTROID: 3695.00 = 924.24keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 924.60keV 
Corrected Rate = 286697.50 +/- 419019.43 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross =62 Net = -14 +/-19 
CENTROID: 3728.00 = 932.50keV 
SHAPE: FWHM = 3.38 FW(1/5)M = 4.10 
ID:Bi-214at934.05keV 
Corrected Rate = 0.00 +/- 373950.96 Bq 

RO\ # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 228 Net = -36 +/- 91 
CENTROID: 3813.00 = 953.75keV 
SHAPE: FWHM = 6.50 FW(1/5)M = 6.65 
ID:Sb-126at954.20keV 
Corrected Rate = 0.00 +/- 4123991.34 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
ARgA: Gross = 85 Net = 45 +/- 23 
C E R O I D : 4010.17 = 1003.06keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 2.49 
ID:Tb-160at1002.89keV 



Correct* ate = 2865341.10 +/-1464507.67 Bq 

10\ # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 48 Net = 4 +/-16 
CENTROID: 4081.00 = 1020.77keV 
SHAPE: FWHM = 4.75 FW(1/5)M = 4.90 
ID:Rh-106Mat1019.60keV 
Corrected Rate = 174921.11+/- 699684.43 Bq 

lO\ # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA : Gross = 97 Net = 37 +/- 29 
CENTROID: 4141.00 = 1035.78keV 
SHAPE: FWHM = 13.30 FW(1/5)M = 13.75 
ID:Sb-126at1034.80keV 
Corrected Rate = 2288308.89 +/-1793539.40 Bq 

ROI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross =32 Net = -16 +/-11 

iould not properly fit the peak. 

*OI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 43 Net = 1 +/-15 
CENTROID: 4306.50 = 1077.16keV 
SHAPE: FWHM = 0.46 FW(1/5)M = 0.64 
ID:Rb-86at1076.63keV 
Corrected Rate = 8035.67 +/-120535.02 Bq 

ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross =31 Net = -17 +/-16 
CENTROID: 4347.00 = 1087.29keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Eu-152at1085.90keV 
Corrected Rate = 0.00 +/-113349.47 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 308 Net = 100 +/-92 
CENTROID: 4483.36 =1121.39keV 
SHAPE: FWHM = 1.10 FW(1/5)M = 1.91 
ID:Ta-182at1121.28keV 
Corrected Rate = 208287.91 +/-191624.87 Bq 

RO\ # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA : Gross = 65 Net = -20 +/- 30 
CENTROID: 4675.00 =1169.31keV 
SHAPE: FWHM = 0.63 FW(1/5)M = 0.85 
ID:Cs-134at1167.86keV 



Correct* ate = 0.00 +/-1258405.81 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 43 Net = -50 +/- 30 

iould not properly fit the peak. 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 157 Net = 92 +/-37 
CENTROID: 4955.21 = 1239.38keV 
SHAPE: FWHM = 1.61 FW(1/5)M = 2.56 
ID:Co-56at1238.28keV 
Corrected Rate = 108081.47 +/- 43467.55 Bq 

*OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA: Gross = 27 Net = 8 +/-10 
CENTROID: 4982.00 = 1246.07keV 
SHAPE: FWHM = 3.38 FW(1/5)M = 3.85 
ID:Rb-89at1248.10keV 
Corrected Rate = 14876.22 +/-18595.28 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 35 Net = -16 +/-15 
CENTROID: 5041.50 = 1260.95keV 
SHAPE: FWHM = 0.48 FW(1/5)M = 0.64 
ID:J-135at1260.41keV 
Corrected Rate = 0.00 +/- 42293.73 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 101 Net = 78 +/-24 
CENTROID: 5079.00 = 1270.33keV 
SHAPE: FWHM = 24.07 FW(1/5)M = 24.88 
ID:Tb-160at1271.88keV 
Corrected Rate = 834120.19 +/- 256652.37 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 71 Net = 53 +/-19 
CENTROID: 5268.00 = 1317.59keV 
SHAPE: FWHM = 15.04 FW(1/5)M = 15.50 
ID:Br-82at1317.43keV 
Corrected Rate = 164458.98 +/- 58956.99 Bq 

RO\ # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 18 Net = 4 +/-7 
CENTROID: 5363.00 =1341.34keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.80 
ID:Cs-138at1343.59keV 



Correcte ate = 297959.48 +/- 521429.09 Bq 

10\ # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 15 Net=1 +1-1 
CENTROID: 5419.00 = 1355.34keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Pa-234at1353.00keV 
Corrected Rate = 50430.54 +/- 353013.78 Bq 

\0\ # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 105 Net = 43 +/-35 
CENTROID: 5513.39 = 1378.94keV 
SHAPE: FWHM = 0.89 FW(1/5)M = 1.69 
ID:Bi-214at1377.65keV 
Corrected Rate = 931455.42 +/- 758161.39 Bq 

\0\ # 43 RANGE: 5558 = 1390.09keV to 5644 =1411 60keV 
AREA : Gross = 80 Net = 7 +/- 31 
CENTROID: 5612.00 = 1403.60keV 
SHAPE: FWHM = 6.54 FW(1/5)M = 6.75 
ID:Bi-214at1401.50keV 
Corrected Rate = 446373.90 +/-1976798.68 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 36 Net = 5 +/-17 
CENTROID: 5745.00 = 1436.85keV 
SHAPE: FWHM = 8.75 FW(1/5)M = 8.90 
ID:Sb-124at1436.60keV 
Corrected Rate = 418023.15 +/-1421278.70 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 31 Net = 21 +/-10 
CENTROID: 5802.00 = 1451.10keV 
SHAPE: FWHM = 11.63 FW(1/5)M = 11.85 
ID: Pa-234 at 1452.60keV 
Corrected Rate = 1595338.80 +/- 759685.14 Bq 

*OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 19 Net = -2 +/-10 
CENTROID: 5882.00 = 1471.10keV 
SHAPE: FWHM = 7.75 FW(1/5)M = 7.90 
ID:Kr-89at1472.76keV 
Corrected Rate = 0.00 +/-131418.51 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 75 Net = 31 +/- 24 



CENTR' 6040.62 = 1510.76keV 
SHAPE: FWHM = 0.85 FW(1/5)M = 1.18 
ID:U-238at1510.30keV 
Corrected Rate = 227110175.96 +/-175827233.00 Bq 

\0\ it 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 55 Net = -53 +/- 42 

iould not properly fit the peak. 

*OI # 49 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross = 18 Net = -2 +/-8 

tauld not properly fit the peak. 

?OI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA: Gross = 2 4 Net = 12 +/-11 
CENTROID: 6268.00 = 1567.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:J-135at1566.41keV 
Corrected Rate = 907343.70 +/- 831731.73 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 14 Net = 4 +/- 6 

^ould not properly fit the peak. 

*OI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 11 Net = 0 +1-7 

Dould not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 15 Net = 15 +/-3 
CENTROID: 6480.00 = 1620.60keV 
SHAPE: FWHM = 3.00 FW(1/5)M = 3.15 
ID:Bi-212at1620.56keV 
Corrected Rate = 546653.95 +/-109330.79 Bq 

ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 10 Net = -15 +/-9 

Dould not properly fit the peak. 

ROI # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA: Gross = 3 Net = -2 +/-4 

3ould not properly fit the peak. 

=*OI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA: Gross = 26 Net = 6 +/-13 
CENTROID: 6653.17 = 1663.89keV 



SHAPE /HM = 0.36 FW(1/5)M = 0.74 
ID:Bi-2l4at1661.28keV 
Corrected Rate = 534252.87 +/-1157547.89 Bq 

10\ # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 9 Net = 9 +/- 3 
CENTROID: 6712.00 = 1678.60keV 
SHAPE: FWHM = 1.37 FW(1/5)M = 1.60 
ID:J-135at1678.03keV 
Corrected Rate = 97609.70 +/- 32536.57 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 19 Net = -9 +/-12 

Dould not properly fit the peak. 

*OI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.10keV 
AREA: Gross = 7 Net = 2 +/- 4 

}ou!d not properly fit the peak. 

RO\ # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA : Gross = 36 Net = 6 +/-16 
CENTROID: 6923.95 =1731.59keV 
SHAPE: FWHM = 0.70 FW(1/5)M = 0.88 
ID:Bi-214at1729.60keV 
Corrected Rate = 208807.68 +/- 556820.48 Bq 

RO\ # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.10keV 
AREA: Gross = 6 Net = 6 +/- 2 

2ould not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 125 Net = 125 +/-11 
CENTROID: 7061.87 = 1766.06keV 
SHAPE: FWHM = 1.81 FW(1/5)M = 3.15 
ID:U-238at1765.80keV 
Corrected Rate = 1775687194.75 +/-156260473.14 Bq 

RO\ # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 2 Net = -3 +/- 4 

3ould not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA: Gross = 4 Net = 4 +/- 2 
CENTROID: 7243.00 = 1811.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Mn-56at1811.20keV 



Correcte ate = 16230.30 +/- 8115.15 Bq 

*OI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA : Gross = 8 Net = -2 +/- 9 

iould not properly fit the peak. 

?OI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 15 Net =15 +1-3 
CENTROID: 7396.00 = 1849.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Xe-138at1850.86keV 
Corrected Rate = 1184625.70 +/- 236925.14 Bq 

\0\ # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 8 Net = -2 +/- 9 

Jould not properly fit the peak. 

ROI # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA : Gross = 7 Net = 7 +/- 2 
CENTROID: 7652.00 = 1913.57keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:U-238at1911.20keV 
Corrected Rate = 132698125.11 +/- 37913750.03 Bq 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA : Gross = 9 Net = -13 +/- 9 

Dould not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 7 Net = -8 +/-13 

^ould not properly fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA : Gross = 2 Net = 2 +/-1 

Dould not properly fit the peak. 



)etector#1 Ai >9-Jan-2002 at 10:02:16 RT = 5.0 LT = 3.6 
digiDARTUSEIb 
SC18 

{Ol # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA: Gross = 6534 Net = 3397 +/-582 
CENTROID: 238.50 = 59.63keV 
SHAPE: FWHM = 0.98 FW(1/5)M = 1.86 
ID:W-187at59.72keV 
Corrected Rate = 8764300.95 +/-1501567.02 Bq 

*OI # 2 RANGE: 697 = 174.34keV to 752 = 188.10keV 
AREA: Gross = 479 Net = 78 +/- 58 
CENTROID: 713.00 = 178.34keV 
SHAPE: FWHM = 3.78 FW(1/5)M = 3.95 
ID:Ta-182at179.39keV 
Corrected Rate = 493095.18 +/- 366660.52 Bq 

?OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 3811 Net = -392 +/- 567 
CENTROID: 912.92 = 228.36keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.46 
ID:Rh-106Mat228.50keV 
Corrected Rate = 0.00 +/- 2658952.84 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA: Gross = 1248 Net = -52 +/-202 
CENTROID: 1386.10 = 346.73keV 
SHAPE: FWHM = 0.39 FW(1/5)M = 0.78 
ID: Hf-181 at345.95keV 
Corrected Rate = 0.00 +/- 441738.51 Bq 

RO\ # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA : Gross = 404 Net = -74 +/- 70 
CENTROID: 1475.00 = 368.97keV 
SHAPE: FWHM = 4.69 FW(1/5)M = 4.88 
ID: Am-241 at 368.68keV 
Corrected Rate = 0.00 +/- 4731786557.66 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1567 Net = 88 +/-272 
CENTROID: 1527.00 =381.98keV 
SHAPE: FWHM = 65.29 FW(1/5)M = 65.44 
ID: Sb-125 at 380.51 keV 
Corrected Rate = 2133200.53 +/- 6593528.92 Bq 



(01 #7 RANG 824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 160 Net = 10 +/-28 
CENTROID: 1831.86 = 458.24keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.62 
ID:Pa-234at458.60keV 
Corrected Rate = 265141.16 +/- 742395.24 Bq 

?OI # 8 RANGE: 1886 = 471 J9keV to 2003 = 501.05keV 
AREA : Gross =510 Net = -100 +/-106 
CENTROID: 1999.77 = 500.24keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.57 
ID:Kr-89at498.60keV 
Corrected Rate = 0.00 +/- 3892403.32 Bq 

lO\ # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 
AREA : Gross = 267 Net = 114 +/- 36 
CENTROID: 2041.00 = 510.56keV 
SHAPE: FWHM = 0.45 FW(1/5)M = 2.07 
ID:Th-232at510.69keV 
Corrected Rate = 648685.31 +/- 204847.99 Bq 

ROI # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA : Gross = 259 Net = -123 +/- 58 
CENTROID: 2091.00 = 523.06keV 
SHAPE: FWHM = 3.75 FW(1/5)M = 3.90 
ID:J-132at522.65keV 
Corrected Rate = 0.00 +/-160151.05 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 755 Net = -80 +/-154 
CENTROID: 2284.47 =571.46keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.63 
ID: Bi-207 at 569.67keV 
Corrected Rate = 0.00 +/- 75186.13 Bq 

RO\ # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 135 Net = 28 +/-22 
CENTROID: 2331.00 =583.10keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID:TI-208at583.14keV 
Corrected Rate = 15891.60 +/-12486.26 Bq 

ROI # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 141 Net = 3 +/-26 
CENTROID: 2364.00 =591.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 



ID:Eu-15 591.70keV 
Corrected Kate = 32231.17 +/- 279336.85 Bq 

10\ # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA : Gross = 289 Net =102 +/-41 
CENTROID: 2437.93 = 609.84keV 
SHAPE: FWHM = 1.04 FW(1/5)M = 2.20 
ID:Ru-103at610.33keV 
Corrected Rate = 976647.68 +/- 392574.07 Bq 

?OI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 1232 Net = -621 +/-288 
CENTROID: 2648.00 = 662.39keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.43 
ID:Cs-137at661.60keV 
Corrected Rate = 0.00 +/-185047.05 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 1217 Net = -160 +/-262 
CENTROID: 2906.00 = 726.92keV 
SHAPE: FWHM = 25.32 FW(1/5)M = 25.66 
ID:J-132at727.00keV 
Corrected Rate = 0.00 +/- 7019164.11 Bq 

ROI # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA: Gross = 511 Net = -97 +/-104 
CENTROID: 3075.00 = 769.18keV 
SHAPE: FWHM = 18.94 FW(1/5)M = 19.13 
ID: Ra-226 at 768.40keV 
Corrected Rate = 0.00 +/-1293288.31 Bq 

ROI # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA: Gross = 853 Net = 57 +/-160 
CENTROID: 3167.00 =792.19keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rh-106Mat792.90keV 
Corrected Rate = 562646.01 +/-1579357.21 Bq 

ROI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 368 Net = 4 +/-68 
CENTROID: 3386.00 = 846.96keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: J-134at847.03keV 
Corrected Rate = 2799.65 +/- 47594.13 Bq 

ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 



AREA : ( s = 491 Net = 58 +/- 88 
CENTROIU: 3540.00 = 885.48keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ag-110Mat884.67keV 
Corrected Rate = 55522.55 +/- 84241.11 Bq 

10\ # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 253 Net = 49 +/- 38 
CENTROID: 3607.00 = 902.23keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Kr-89 at 904.27keV 
Corrected Rate = 475374.51 +/- 368657.79 Bq 

lO\ # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA: Gross = 121 Net = 5 +/-18 
CENTROID: 3640.64 =910.65keV 
SHAPE: FWHM = 0.51 FW(1/5)M = 0.78 
ID:Ac-228at911.07keV 
Corrected Rate = 12333.17 +/- 44399.40 Bq 

*OI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross = 266 Net = -9 +/- 47 
CENTROID: 3699.00 = 925.24keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:La-140at925.25keV 
Corrected Rate = 0.00 +/- 492333.00 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 190 Net = -32 +/-33 
CENTROID: 3738.17 = 935.04keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.60 
ID:Ra-226at934.10keV 
Corrected Rate = 0.00 +/- 756039.09 Bq 

RO\ # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA: Gross = 992 Net = 200 +/-159 
CENTROID: 3804.00 =951.50keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Pa-234 at 949.00keV 
Corrected Rate = 1899613.92 +/-1510193.07 Bq 

RO\ # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA : Gross = 319 Net = 79 +/-55 
CENTROID: 3995.00 = 999.27keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1001.03keV 



Correct© Ae = 7321014.71 +/- 5096908.97 Bq 

50I # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 187 Net = -4 +/-34 
CENTROID: 4090.78 = 1023.22keV 
SHAPE: FWHM = 0.35 FW(1/5)M = 0.88 
ID: Sr-91 at1024.30keV 
Corrected Rate = 0.00 +/- 81512.45 Bq 

<0I # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA : Gross = 323 Net = 53 +/- 61 
CENTROID: 4117.00 = 1029.78keV 
SHAPE: FWHM = 16.94 FW(1/5)M = 17.20 
ID:Rb-89at1031.88keV 
Corrected Rate = 71521.93 +/- 82317.69 Bq 

?OI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 9 7 Net = 10 +/-17 
CENTROID: 4243.53 =1061.42keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.63 
ID:Bi-207at1063.62keV 
Corrected Rate = 10613.38 +/-18042.75 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA: Gross = 132 Net = 34 +/-24 
CENTROID: 4309.89 = 1078.01 keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Rb-86at1076.63keV 
Corrected Rate = 320528.89 +/- 226255.69 Bq 

ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA: Gross = 182 Net = 11 +/-31 
CENTROID: 4365.00 =1091.79keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.45 
ID:Eu-152at1089.82keV 
Corrected Rate = 533718.56 +/-1504115.94 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 840 Net = -77 +/-192 
CENTROID: 4482.32 =1121.13keV 
SHAPE: FWHM = 0.77 FW(1/5)M = 1.96 
ID:Ta-182at1121.28keV 
Corrected Rate = 0.00 +/- 469171.42 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 1595 Net =1437 +/-56 



CENTRC 4695.72 =1174.49keV 
SHAPE: FWHM = 1.72 FW(1/5)M = 2.55 
ID:Co-56at1175.13keV 
Corrected Rate = 56128639.30 +/- 2187337.37 Bq 

!0I # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA: Gross = 103 Net = 33 +/-27 
CENTROID: 4760.00 =1190.56keV 
SHAPE: FWHM = 0.29 FW(1 /5)M = 0.50 
ID:Ta-182at1189.05keV 
Corrected Rate = 180476.99 +/-147662.99 Bq 

!OI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 185 Net = -9 +/-62 
CENTROID: 4955.15 = 1239.36keV 
SHAPE: FWHM = 1.88 FW(1/5)M = 2.10 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 85451.83 Bq 

?0I # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA: Gross = 45 Net = -4 +/-15 
CENTROID: 4993.00 = 1248.83keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1248.10keV 
Corrected Rate = 0.00 +/- 32723.54 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA: Gross = 41 Net = 9 +/-13 
CENTROID: 5027.00 = 1257.33keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1257.47keV 
Corrected Rate = 560881.82 +/- 810162.63 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 129 Net = -8 +/-54 
CENTROID: 5132.00 =1283.58keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
ID:Th-232at1282.70keV 
Corrected Rate = 0.00 +/- 5186619.27 Bq 

RO\ it 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA: Gross = 1390 Net = 373 +/-133 
CENTROID: 5333.48 = 1333.96keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 2.41 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 370320.55 +/-132044.59 Bq 



101 # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 10 Net = -4 +/-6 
CENTROID: 5376.00 = 1344.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 0.00 +/- 524342.10 Bq 

tOI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 11 Net = 6 +1-4 
CENTROID: 5410.00 = 1353.09keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Pa-234at1353.00keV 
Corrected Rate = 354985.92 +/- 236657.28 Bq 

?OI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA : Gross = 97 Net = 35 +/- 35 
CENTROID: 5476.45 = 1369.71 keV 
SHAPE: FWHM = 10.34 FW(1 /5)M = 10.57 
ID:Kr-88at1369.50keV 
Corrected Rate = 2381091.01 +/- 2381091.01 Bq 

?OI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 70 Net = 70 +/- 8 
CENTROID: 5632.83 = 1408.80keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 1.94 
ID:Eu-152at1408.08keV 
Corrected Rate = 343594.77 +/- 39267.97 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 31 Net = 0 +/-17 
CENTROID: 5748.00 = 1437.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.80 
ID:Sb-124at1436.60keV 
Corrected Rate = 0.00 +/-1667421.94 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 33 Net = -18 +/-21 
CENTROID: 5847.00 = 1462.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:K-40at1460.70keV 
Corrected Rate = 0.00 +/- 211507.24 Bq 

30I # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 18 Net = -16 +/-13 

3ould not properly fit the peak. 



[01 # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 63 Net = 34 +/- 20 
CENTROID:6041.00 = 1510.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1510.30keV 
Corrected Rate = 292226825.80 +/-171898132.83 Bq 

10\ # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA: Gross =55 Net = 19 +/- 25 
CENTROID: 6108.00 = 1527.60keV 
SHAPE: FWHM = 12.63 FW(1/5)M = 12.85 
ID:Rh-106Mat1527.40keV 
Corrected Rate = 157908.86 +/- 207774.82 Bq 

*OI # 49 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross =13 Net = 3 +/- 6 
CENTROID: 6207.00 = 1552.35keV 
SHAPE: FWHM = 1.75 FW(1/5)M = 2.30 
ID:U-238at1553.74keV 
Corrected Rate = 42091169.73 +/- 84182339.45 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 32 Net = -3 +/-18 
CENTROID: 6236.00 = 1559.60keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
ID:Ag-110Mat1562.27keV 
Corrected Rate = 0.00 +/-1731652.95 Bq 

RO\ # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 11 Net = 6 +/-5 
CENTROID: 6340.00 = 1585.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.87 
ID:Ac-228at1587.90keV 
Corrected Rate = 186725.59 +/-155604.66 Bq 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 13 Net = -4 +/-8 

Could not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 19 Net = -10 +/-15 
CENTROID: 6447.00 = 1612.35keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:J-134at1613.70keV 
Corrected Rate = 0.00 +/- 439294.01 Bq 



•01 # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 5 Net =-5 +/-5 

tould not properly fit the peak. 

tOI # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA: Gross = 14 Net = -6 +/-8 
CENTROID: 6560.00 = 1640.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:CI-38at1642.40keV 
Corrected Rate = 0.00 +/- 29011.75 Bq 

?0I # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.10keV 
AREA: Gross = 19 Net = 9 +/-9 
CENTROID: 6650.00 = 1663.10keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 940165.67 +/- 940165.67 Bq 

?0I # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681 60keV 
AREA : Gross = 4 Net = 4 +/- 2 

iould not properly fit the peak. 

*OI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 10 Net = -11 +/-10 

3ould not properly fit the peak. 

ROI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.10keV 
AREA : Gross = 4 Net = 4 +/- 2 

Dould not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 37 Net = 7 +/-16 
CENTROID: 6921.00 = 1730.85keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.50 
ID:Bi-214at1729.60keV 
Corrected Rate = 285798.22 +/- 653253.07 Bq 

ROI # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.10keV 
AREA: Gross = 7 Net = -8 +/- 9 

3ould not properly fit the peak. 

30I # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA: Gross = 103 Net =103 +/-10 
CENTROID: 7060.96 = 1765.83keV 
SHAPE: FWHM = 0.47 FW(1/5)M = 2.32 



ID: U-23 1765.80keV 
Corrected Kate = 1716563755.19 +/-166656675.26 Bq 



Detector #1 Q 28-Jan-2002 at 10:53:22 RT = 5.0 LT = 1.1 
digiDARi USE 1b 
SC7 

ROI# RANGE(keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 9927 5492 693 13.83 0.70 17.42 Sr-91 14.90765821239.0596634034.72 
2 174.34 188.10 749 12 78 184.60 0.26 0.42 No close library match. 
3 190.35 306.93 5625 177 647 241.41 0.26 0.43 Ra-226 241.911492054.255454006.20 
4 309.69 358.22 1754 -261 251 353.75 0.34 0.60 Ra-226 351.90 0.00634866.83 
5 359.97 377.23 587 -78 83 370.72 4.69 5.70 Am-241 368.68 0.0018259779970.69 
6 378.23 454.53 2321 -25 342 422.26 0.25 0.40 Pu-239 422.57 0.00344098602815.49 
7 456.28 465.78 271 -48 41 459.91 0.44 0.63 Th-232 463.00 0.001215959.07 
8 471.79 501.05 842 -181 137 482.04 0.25 0.40 No close library match. 
9 503.55 516.81 390 57 52 506.56 0.25 0.40 J-133 510.405435030.164958273.13 
10 518.06 533.32 430 -14 64 528.62 1.96 2.13 J-133 529.50 0.00107006.84 
11534.82 579.34 1135 31 178 536.0214.35 14.90 J-133 529.50 51831.44297612.76 
12 580.59 588.35 190 35 26 584.96 0.47 0.71 Th-232 583.17 193733.03143915.96 
13 589.10 597.85 241 7 34 589.85 0.27 0.43 Th-232 583.17 38746.61188197.80 
14 598.35 612.86 375 80 51 610.21 0.48 1.57 Ra-226 609.30 286197.79182451.09 
15 613.36 682.65 1731 295 255 635.66 0.30 0.54 No close library match. 
16 683.15 759.43 1897 -41 311 697.40 0.25 0.40 U-238 691.30 0.00732551150.94 
17 760.68 788.94 694 -66 116 773.19 0.28 0.45 Ra-226 768.40 0.004694727.02 
18 790.19 839.71 1218 -76 203 810.20 0.25 0.40 Ra-226 806.10 0.0033237881.00 
19 842.71 863.47 568 22 84 850.76 0.31 0.56 U-238 851.57805509245.723075580756.39 
20 864.22 892.23 776 -15 118 890.07 0.51 0.87 Ag-110M 884.67 0.00367632.39 
21 895.23 907.24 374 -26 53 904.74 1.50 1.65 U-238 898.67 0.002345046817.24 
22 908.24 913.99 179 7 22 909.24 3.50 3.65 Th-232 911.10 63166.03198521.80 
23 915.99 929.49 400 -104 63 922.24 2.50 2.65 U-238 921.70 0.001167351073.94 
24 931.24 940.50 296 -90 44 932.50 0.25 0.40 Ra-226 934.10 0.003280751.44 
25 943.00 992.26 1395 -156 222 954.39 25.94 26.13 U-238 945.90 0.001727400353.91 
26 993.01 1012.77 463 36 72 994.54 0.28 0.47 U-238 996.102207159033.344414318066.67 
27 1016.52 1027.27 253 48 36 1020.05 0.28 0.84 Sr-91 1024.30 374521.38280891.03 
281028.781051.03 529 109 77 1031.8016.27 16.44 Sr-91 1024.30 850475.62600794.71 
291060.531066.79 128 -37 22 1062.28 0.25 0.40 No close library match. 
301069.54 1079.79 247 2 38 1077.04 0.25 0.40 Nodose library match. 
311082.791092.79 218 54 31 1086.08 0.29 0.52 Nodose library match. 
32 1096.041158.31 1072 239 184 1152.86 0.32 0.64 Th-2321153.52490438748.51377576275.00 
331164.811182.81 2228 2094 59 1174.27 2.02 3.15 Co-60 1173.236069206.82171004.39 
341185.811203.07 102 -3 33 1188.310.31 1.13 U-238 1193.77 0.00723531606.03 
351209.57 1241.57 167 -91 72 1210.57 4.00 4.15 Nodose library match. 
361244.821253.83 44 32 9 1248.08 2.00 2.15 J-133 1237.506157435.941731778.86 
37 1254.331263.58 39 -12 16 1262.58 0.31 0.55 No close library match. 
381268.581302.58 110 64 32 1287.55 0.33 0.69 Th-2321282.7020006030.4310003015.22 
391308.831335.84 1914 570 153 1333.63 1.91 2.91 Co-60 1332.511841764.84494368.46 
401340.341346.84 19 1 8 1343.09 0.25 0.40 U-238 1352.90148781433.671190251469.38 
41 1349.591356.34 14 0 7 1354.84 0.38 0.60 U-238 1352.90 0.001041470035.70 
421356.84 1387.59 62 -41 44 1377.34 0.25 0.40 Ag-110M1384.27 0.00603294.93 



43 1390.0914 0 34 5 19 1394.3415.00 15.15 U-238 1393.6045C 915.041724447277.16 
44 1430.85 144b. 10 19 -2 13 1433.60 0.25 0.40 U-238 1434.30 0.U0462356370.53 
451449.101464.10 15 -5 13 1453.60 0.38 0.60 Nodose library match. 
461469.351479.35 19 12 7 1474.35 4.00 4.15 Ag-110M1475.761061529.63619225.62 
47 1492.351513.85 25 10 14 1499.10 12.38 12.60 Ag-110M1505.00 273770.05383278.07 
481514.851541.60 35 -37 34 1539.35 0.25 0.40 U-238 1553.74 0.001552526417.93 
49 1550.10 1557.35 8 3 4 Could not properly fit the peak. 
501558.601575.60 16 4 11 1561.60 8.00 8.15 Ag-110M1562.271252387.393444065.32 
51 1584.35 1591.85 10 -11 8 Could not properly fit the peak. 
521592.601600.85 9 3 5 1593.85 0.25 0.40 Th-232 1588.23 350343.79583906.31 
531610.101624.10 7 -12 12 Could not properly fit the peak. 
541626.851634.10 5 0 4 Could not properly fit the peak. 
551638.851646.10 6 6 2 1643.85 0.25 0.40 Th-2321630.401528490.53509496.84 
561657.601672.10 22 12 9 1663.35 5.75 5.90 No close library match. 
57 1674.35 1681.60 5 - 5 5 Could not properly fit the peak. 
581687.351697.60 9 -5 8 Could not properly fit the peak. 
591702.851710.10 7 7 2 Could not properly fit the peak. 
601718.601733.35 12 -18 15 1731.85 0.25 0.40 U-238 1737.90 0.00287662174.71 
611734101745.10 8 0 7 Could not properly fit the peak. 
621760.851775.34 42 22 14 1765.34 0.29 0.47 U-238 1765.801193261794.87759348414.92 



Detector #1 3 28-Jan-2002 at 11:06:06 RT = 5.0 LT = 4.1 
digiDARI USE 1b 
SC8 

ROI# RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 5575 2871 540 104.05 0.35 1.14 Gd-153 103.202035458.48382844.86 
2 174.34 188.10 416 -41 61 178.34 0.25 0.40 No close library match. 
3 190.35 306.93 2802 -311 488 204.1165.32 65.49 Pu-239 203.52 0.0016146856709.16 
4 309.69 358.22 952 -121 183 330.57 7.03 7.20 Pu-239 332.80 0.009317512933.43 
5 359.97 377.23 304 24 54 368.22 0.25 0.40 Am-241 368.681423512258.523202902581.68 
6 378.23 454.53 1191 69 237 450.77 0.27 0.43 Pu-239 451.4512504900805.6442951615810.66 
7 456.28 465.78 133 9 26 463.78 0.25 0.40 Th-232 463.00 71963.14207893.53 
8 471.79 501.05 462 -89 100 495.05 0.28 0.45 No close library match. 
9 503.55 516.81 210 -6 41 513.01 0.31 0.56 Th-232 510.69 0.00204708.53 
10 518.06 533.32 214 -55 49 529.32 0.25 0.40 J-133 529.50 0.0022088.19 
11 534.82 579.34 574 7 127 568.84 0.28 0.44 U-238 569.3017909327.26324926366.08 
12 580.59 588.35 93 2 19 583.60 2.25 2.40 Th-232 583.17 2984.6828354.48 
13 589.10 597.85 119 -7 24 594.85 0.28 0.44 No close library match. 
14 598.35 612.86 212 64 36 609.94 0.88 1.55 Ra-226 609.30 61728.9434722.53 
15 613.36 682.65 802 -310 223 661.76 0.44 0.63 Cs-137 661.60 0.00125723.77 
16 683.15 759.43 837 -132 219 701.78 0.44 0.63 Ag-110M 706.67 0.00660342.48 
17 760.68 788.94 335 -83 86 769.25 0.89 1.48 Ra-226 768.40 0.00938389.91 
18 790.19 839.71 563 -333 168 803.98 0.43 1.00 Ra-226 806.10 0.007416160.06 
19 842.71 863.47 201 -23 53 857.72 0.25 0.40 J-133 856.10 0.002574243.47 
20 864.22 892.23 300 -114 85 870.47 0.25 0.40 J-133 875.30 0.001132893.20 
21 895.23 907.24 149 -39 36 896.48 0.79 1.00 U-238 898.67 0.00429448085.29 
22 908.24 913.99 67 3 13 909.24 0.25 0.40 Th-232 911.10 7298.6031627.25 
23 915.99 929.49 129 37 28 922.20 5.32 5.58 U-238 921.70184839669.74139878668.99 
24 931.24 940.50 102 13 22 934.33 5.54 5.82 Ra-226 934.10 261334.37442258.16 
25 943.00 992.26 502 7 125 946.86 36.78 36.92 U-238 945.9014684886.42262230114.67 
26 993.01 1012.77 174 67 37 1001.96 1.66 2.64 U-238 1001.035448059.653008629.96 
271016.52 1027.27 78 34 17 1017.52 0.31 0.50 Sr-91 1024.30 71523.1835761.59 
281028.781051.03 201 -54 59 1030.03 0.25 0.40 Sr-91 1024.30 0.00124113.75 
291060.531066.79 49 -3 13 1061.78 3.25 3.40 Nodose library match. 
301069.541079.79 82 -23 24 1071.54 2.75 2.90 Nodose library match. 
311082.791092.79 85 -31 25 1087.54 1.75 1.90 No dose library match. 
321096.041158.31 480 -187 164 1121.24 0.75 1.53 Ra-2261120.00 0.00793242.23 
331164.811182.81 552 418 43 1174.27 1.89 2.88 Co-60 1173.23 326636.0133601.31 
34 1185.811203.07 75 -7 29 1190.06 7.50 7.65 U-238 1193.77 0.00171424972.02 
351209.57 1241.57 136 93 31 1239.510.52 1.03 J-133 1237.504824645.351608215.12 
361244.82 1253.83 25 19 7 1247.83 0.25 0.40 J-133 1237.50 985680.23363145.35 
37 1254.331263.58 23 -15 13 1255.58 0.25 0.40 Nodose library match. 
381268.581302.58 127 36 45 1282.72 17.05 17.57 Th-232 1282.703034002.783792503.47 
391308.831335.84 470 306 55 1333.68 1.37 2.35 Co-60 1332.51 266571.2347913.13 
401340.341346.84 16 -2 7 Could not properly fit the peak. 
41 1349.59 1356.34 17 -2 8 Could not properly fit the peak. 
421356.84 1387.59 100 59 29 1378.12 0.81 1.93 Ag-110M1384.27 218102.95107203.14 



431390.0914 0 83 39 25 1402.65 0.37 0.88 U-238 1393.60954 733.10611742777.63 
44 1430.85 1446.10 35 14 14 1432.10 8.63 8.85 U-238 1434.30134243742.57134243742.57 
451449.101464.10 35 -6 19 1450.10 11.38 11.60 No close library match. 
46 1469.35 1479.35 27 -21 16 Could not properly fit the peak. 
471492.351513.85 62 -40 36 1512.10 0.25 0.40 U-238 1510.30 0.00271497933.32 
481514.851541.60 50 32 18 1528.10 11.81 12.05 Nodose library match. 
491550.101557.35 16 1 7 1551.60 0.25 0.40 U-238 1553.7412310979.3886176855.67 
501558.601575.60 18 18 4 1559.8511.75 11.90 Ag-110M1562.271519440.58337653.46 
511584.351591.85 15 -1 8 1589.48 0.59 0.84 Th-2321588.23 0.00251881.15 
521592.601600.85 18 1 8 1594.35 0.25 0.40 Th-232 1588.23 31485.14251881.15 
531610.10 1624.10 18 -1 12 1611.10 10.00 10.15 Nodose library match. 
54 1626.85 1634.10 10 -5 7 Could not properly fit the peak. 
551638.851646.10 8 8 2 1645.10 0.37 0.60 Th-2321630.40 549457.38137364.34 
561657.601672.10 28 18 10 1662.10 6.87 7.10 No close library match. 
57 1674.35 1681.60 5 5 2 Could not properly fit the peak. 
58 1687.35 1697.60 9 2 6 Could not properly fit the peak. 
59 1702.85 1710.10 8 3 4 Could not properly fit the peak. 
601718.601733.35 36 26 10 1731.10 0.27 0.43 U-238 1737.90134430362.6951703985.65 
611734.101745.10 9 9 3 1742.60 2.00 2.15 U-238 1737.9046533587.0815511195.69 
621760.85 1775.34 131 121 14 1766.01 1.53 2.92 U-238 1765.801769420063.47204726288.34 



005 SC9 1-28-2002 11.20.47 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:00:24 Page 1 
ORTEC Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

Sample descr ip t ion 
SC9 

Spectrum Filename: C:\Gammavision\005 SC9 1-28-2002 11.20.47 AM.Anl 

Acqu is i t ion in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

on 
28-Jan-2002 11:20:46 
4 
5 

15.60 % 
1 

Detector system 
digiDART USE l b 

Ca l ib ra t ion 
Fi1ename: 005SC9-1.SPC 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gain: 
Quadratic: 

E f f ic iency Cal ib ra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary Fi les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic Uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 
10 

8000 
( 

G53W2.01 
2.46keV ) 

( 2000.56kev ) 
100.000% 
1 
0000E+00 
0000E+00/C 
0000E+00 

1.0000E+00* 1.0000E+00) = 

Traditional ORTEC method 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:00:24 Page 2 

Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 
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005 SC9 1-28-2002 11.20.47 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum), 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy Calibrate 

j ^ A j b ^ j k ^ ^ ^ j b ^ 

Normalized < 

** U N I D E 1 

on 
diff: 

H T I F I 
Peak Centroid Background Net 

Channel 

346.23 
352.10 
440.57 
517.45 
540.57 
738.32 
897.71 
916.95 
923.23 
969.00 

1057.74 
1283.69 
1312.72 
1361.83 
1824.35 
1916.64 
2016.79 
2043.87 
2157.49 
2232.70 
2625.79 
3152.08 
3562.84 

NO 
NO 
NO 

0.1292 

ED P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

86.68 
88.15 
110.19 
129.42 
135.20 
184.68 
224.55 
229.33 
230.90 
242.39 
264.59 
321.11 
328.38 
340.66 
456.36 
479.45 
504.50 
511.28 
539.70 
558.51 
656.83 
788.46 
891.19 

59. 
59. 
77. 
42. 
42. 
48. 
30. 
48. 
69. 
39. 
61. 
20. 
24. 
30. 
22. 
13. 
20. 
50. 
22. 
7. 

10. 
2. 
4. 

12. 
12. 
21. 
20. 
19. 
20. 
17. 
18. 
20. 
14. 
30. 
16. 
13. 
16. 
18. 
12. 
13. 
63. 
25. 
10. 
22. 
16. 
13. 

2.738 
2.946 
4.976 
4.739 
4.502 
4.739 
4.028 
4.222 
4.758 
3.397 
7.188 
3.791 
3.081 
3.791 
4.344 
2.883 
3.081 
14.929 
6.043 
2.370 
5.213 
3.791 
3.081 

Comments 

S U M M 
Uncert 
Sigma % 

98.17 
92.06 
73.64 
50.99 
55.20 
59.16 
56.42 
59.98 
62.59 
71.34 
50.27 
49.48 
65.72 
59.62 
47.59 
51.96 
65.72 
28.45 
40.04 
50.17 
32.78 
29.32 
38.46 

A R Y 
FWHM 
kev 

0.727 
0.728 
0.632 
0.577 
0.273 
0.313 
0.525 
0.856 
0.858 
0.700 
0.371 
0.469 
0.528 
0.525 
0.568 
0.403 
0.493 
0.563 
0.453 
0.725 
0.875 
0.585 
0.616 

******* ****; 
suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
S 
S 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
SM 
s 
s 

ORTEC 
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Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

FWHM suspected 
0.431 - s 
0.583 - s 
0.313 - s 
0.787 - s 

Channel 
3844.93 
4163.14 
5777.83 
7061.15 

Energy Background 
961.74 5. 
1041.31 8. 
1445.06 0. 
1765.88 0. 

Net area 
14. 
23. 
11. 
137. 

Cnts/sec 
3.397 
5.371 
2.607 
32.464 

uncert 
38.14 
35.77 
30.15 
8.54 
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005 SC9 1-28-2002 11.20.47 AM 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
M - Peak is close to a library peak. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak centroid Background Net Area Intensity uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CS-137 125.89 31.45 
CS-137 128.47 32.10 
CS-137 146.67 36.65 
CS-137 2646.93 662.12 

s - Peak f a i l s shape t e s t s . 
D - Peak area deconvo lu ted . 

* * * * * S U M M A R Y O F L 
• Nuc l ide - Average 
Jame Code A c t i v i t y Energy 

Becquerels kev 

24. 26. 6.280 
69. 0 . 0.000 
2 1 . 1 . 0.158 
36. 658. 155.924 

I B R A R Y P E A K U 
Peak 

A c t i v i t y Code MDA va lue 
Becquerels Becquerels 

44.13 
0.00 

601.85 
4.40 

S A G E 

Comments 

0.445s 
0.676 
0.262s 
1.436s 

j L j b ^ < b A 

CS-137 3.5802E+05 661.62 3.587E+05 ( 4.906E+03 
32.19 0.000E+00 % 7.826E+04 
31.82 3.291E+05 ( 9.337E+04 
36.40 0.000E+00 % 1.478E+05 

( - This peak used in the nuclide activity average. 

G 
G 
G 
G 

% 
$ 

& 

p 

Peak i s t o o w ide , but on l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve d u r i n g d e c o n v o l u t i o n . 
Peak i s t o o narrow. 
Peak i s t oo wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak o f t h i s n u c l i d e 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h igher than coun t i ng u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak o u t s i d e a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o t he 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: Peak Codes: 

ORTEC g v - i ( 
ORTEC 

T - Thermal Neutron A c t i v a t i o n G 
F - Fast Neutron A c t i v a t i o n x 
I - F i s s i o n Product P 
N - N a t u r a l l y Occur r ing i s o t o p e S 
P - Photon React ion D 
C - Charged P a r t i c l e React ion K 
M - No MDA c a l c u l a t i o n A 
R - Coinc idence Correc ted C 
H - H a l f l i f e l i m i t exceeded 

63) wan32 G53W2.01 13-FEB-2002 15:00 :24 Page 4 
Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

Gamma Ray 
x-Ray 
p o s i t r o n Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 
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005 SC9 1-28-2002 11.20.47 AM 

* * * * * S U M M A R Y O F N U C L I D E S I N S A M P L E * * * * * 
Time o f Count u n c e r t a i n t y 1 Sigma 

Nuc l ide A c t i v i t y Count ing To ta l 
Bq/Kg 

CS-137 3.5802E+05 4.399E+00% 4.772E+00% 
< - MDA value p r in ted . 
A - A c t i v i t y p r in ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r ac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total Activity ( 2.5 to 2000.6 kev) 3.5801600E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 

Page 4 



Detector #1 P 28-Jan-2002 at 11:20:46 RT = 5.0 LT = 4.2 
digiDART USE 1b 
SC9 

ROW RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 5024 1887 581 86.53 0.32 0.60 Np-237 86.492167429.08667343.03 
2 174.34 188.10 404 105 50 184.79 0.30 0.59 U-235 185.71 31478.5814989.80 
3 190.35 306.93 2608 -116 457 230.91 0.30 0.50 Ce-143 231.50 0.004397559.30 
4 309.69 358.22 914 4 169 318.44 0.25 0.40 Nd-147 319.40 44083.541862529.47 
5 359.97 377.23 282 -45 58 371.76 0.33 0.57 Pa-234 372.20 0.001073867.46 
6 378.23 454.53 1313 242 231 385.23 0.27 0.43 Ba-133 383.70 793757.57757677.68 
7 456.28 465.78 161 -41 32 458.78 2.81 3.05 Pa-234 458.60 0.00719776.56 
8 471.79 501.05 404 11 85 476.07 19.25 19.41 Cs-134 475.35 262083.342025189.45 
9 503.55 516.81 210 93 32 510.67 0.61 2.06 Th-232 510.69 448934.25154472.00 
10 518.06 533.32 172 -14 41 520.06 0.28 0.45 Pa-234 520.60 0.001284238.70 
11 534.82 579.34 456 38 109 550.05 0.33 0.84 W-187 551.52 275296.19789665.39 
12 580.59 588.35 70 17 15 582.85 0.25 0.40 TI-208 583.14 8185.207222.23 
13 589.10 597.85 94 -2 21 590.60 6.13 6.35 Eu-154 591.70 0.00191401.24 
14 598.35 612.86 173 55 33 609.50 0.66 2.41 Bi-214 609.32 51300.9730780.58 
15 613.36 682.65 1259 564 179 662.13 1.30 1.93 Cs-137 661.60 307425.1397569.32 
16 683.15 759.43 522 -39 167 702.36 0.36 0.60 Nb-94 702.50 0.0081085.66 
17 760.68 788.94 178 -69 66 769.43 0.28 0.45 Ra-226 768.40 0.00696268.14 
18 790.19 839.71 311 -21 103 805.20 0.33 0.95 Pa-234 805.50 0.001704014.87 
19 842.71 863.47 123 11 38 848.22 9.00 9.30 J-134 847.03 6531.4222563.09 
20 864.22 892.23 150 -38 57 891.12 0.54 0.82 Sc-46 889.26 0.0033883.91 
21 895.23 907.24 61 -21 23 899.23 5.13 5.35 U-238 898.67 0.00265267300.71 
22 908.24 913.99 31 -5 10 911.74 0.25 0.40 Th-232 911.10 0.0023521.54 
23 915.99 929.49 69 -50 30 927.49 0.25 0.40 Pa-234 926.70 0.00167938.74 
24 931.24 940.50 73 48 13 935.13 0.93 1.21 Ra-226 934.10 932915.10252664.51 
25 943.00 992.26 249 84 73 986.26 0.28 1.45 Kr-88 985.784101393.353564306.13 
26 993.01 1012.77 93 -14 36 994.51 10.00 10.15 U-238 996.10 0.00575325814.38 
271016.521027.27 45 -21 19 1017.27 2.50 2.65 Rh-106M1019.60 0.00826937.47 
281028.781051.03 95 35 29 1033.78 16.22 16.39 Sb-126 1034.802154357.681785039.22 
291060.531066.79 20 3 7 1064.78 0.25 0.40 Bi-2071063.62 2701.136302.64 
301069.541079.79 31 10 11 1071.29 2.75 2.90 J-134 1072.53 48831.4553714.59 
311082.791092.79 31 24 8 1084.29 0.31 1.55 Eu-1521085.90169218.4056406.13 
321096.041158.31 326 34 109 1121.32 1.59 2.35 Ta-182 1121.28 70482.26225957.83 
331164.811182.81 54 30 17 1170.31 0.25 0.40 Cs-1341167.861252441.80709717.02 
341185.811203.07 67 -26 31 1186.5615.50 15.65 Ta-182 1189.05 0.00143826.91 
351209.57 1241.57 139 53 42 1238.59 0.33 1.72 Co-56 1238.28 61969.2349107.69 
361244.821253.83 29 -20 15 1246.32 0.25 0.40 Rb-89 1248.10 0.0027760.72 
37 1254.331263.58 19 -6 11 1262.08 0.25 0.40 J-135 1260.41 0.0030868.41 
381268.581302.58 99 8 44 1283.10 0.73 0.89 Th-232 1282.70 651855.263585203.91 
391308.831335.84 67 31 25 1324.34 8.81 9.30 Kr-89 1324.28 831681.15670710.60 
401340.34 1346.84 21 -2 8 Could not properly fit the peak. 
411349.591356.34 11 6 4 1352.09 0.50 0.80 U-238 1352.90232691341.76155127561.17 
421356.841387.59 105 -19 49 1378.62 0.43 1.04 Bi-2141377.65 0.001056395.49 



43 1390.09141 71 42 20 1399.8510.50 11.48 J-132 1398.57 519 75247335.60 
441430.851446.10 40 -12 21 1444.85 0.31 0.88 J-132 1442.56 0.001333758.30 
451449.101464.10 30 10 14 1458.10 0.31 0.80 J-135 1457.56105358.48147501.88 
46 1469.351479.35 13 6 6 1472.10 5.38 5.60 Kr-89 1472.76 78477.4078477.40 
47 1492.351513.85 66 -7 31 1505.60 6.50 6.65 Ag-110M1505.00 0.00221221.77 
481514.851541.60 75 -69 481521.8511.8812.10 K-42 1524.70 0.00253714.78 
491550.101557.35 14 4 6 1551.35 2.63 2.85 U-238 1553.7447610233.0671415349.58 
50 1558.60 1575.60 38 -54 30 Could not properly fit the peak. 
511584.351591.85 14 4 6 1586.85 3.12 3.35 Ac-228 1587.90 105604.68158407.02 
52 1592.60 1600.85 14 8 5 1595.85 4.37 4.60 La-140 1596.20 8249.275155.79 
531610.101624.10 27 17 9 1611.6012.00 12.15 J-134 1613.70 422360.72223602.73 
54 1626.85 1634.10 7 2 4 Could not property fit the peak. 
55 1638.85 1646.10 10 -5 7 Could not property fit the peak. 
56 1657.601672.10 20 0 13 1663.35 3.12 3.35 Bi-2141661.28 0.001152061.88 
57 1674.351681.60 5 0 4 1675.35 0.25 0.40 J-135 1678.03 0.0043176.49 
581687.351697.60 16 2 9 1688.85 5.37 5.60 Sb-1241691.04 4139.7518628.89 
59 1702.85 1710.10 8 - 2 6 Could not property fit the peak. 
601718.601733.35 40 20 14 1731.57 0.43 0.75 Bi-2141729.60 692726.90484908.83 
611734.101745.10 7 7 2 1734.85 9.50 9.65 U-238 1737.9034992081.289997737.51 
621760.851775.34 142 122 17 1766.05 1.71 2.76 U-238 1765.801724857096.85240348939.73 
631787.341795.09 3 3 1 Could not property fit the peak. 
64 1803.091815.09 7 -9 10 1806.59 0.25 0.40 J-134 1806.90 0.00195743.99 
65 1827.84 1842.09 9 - 1 9 1839.34 0.25 0.40 Rh-106M1838.20 0.00417234.92 
661843.591854.58 21 21 4 1849.30 1.28 1.54 Xe-1381850.861650615.90314403.03 
67 1863.58 1878.58 13 3 9 Could not property fit the peak. 
681899.581915.07 11 -10 13 1908.33 5.50 5.65 U-238 1911.20 0.00245271416.07 
69 1917.07 1925.07 4 4 2 Could not property fit the peak. 
701998.312019.80 8 8 2 Could not properly fit the peak. 
71 2025.80 2039.30 3 -15 11 Could not properly fit the peak. 



Detector #1 3 28-Jan-2002 at 10:01:54 RT = 5.0 LT = 4.4 
digiDARTUSEIb 
5BKG 

ROW RANGE(keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 4053 2430 419 11.69 71.27 74.13 Se-75 11.7027449019.774732979.13 
2 174.34 188.10 302 31 47 175.34 0.28 0.44 Sb-125 176.29 79514.38120554.05 
3 190.35 306.93 1887 -59 386 195.31 0.32 0.82 Np-237 194.97 0.0031058975.84 
4 309.69 358.22 668 18 143 330.70 0.25 0.40 Pa-231 330.10 308822.852453426.00 
5 359.97 377.23 210 -58 52 365.97 0.25 0.40 Mo-99 366.44 0.001133247.60 
6 378.23 454.53 853 37 202 386.0317.50 17.66 U-235 387.8227448489.08149853913.34 
7 456.28 465.78 97 32 19 464.12 0.62 1.32 Sb-125 463.51 104969.5362325.66 
8 471.79 501.05 327 -86 87 498.28 0.75 0.99 Kr-89 498.60 0.002611200.01 
9 503.55 516.81 177 15 36 510.86 5.70 5.88 Na-22 511.00 2957.227097.34 
10 518.06 533.32 163 -13 40 530.32 0.33 0.85 Nd-147 531.00 0.00109126.95 
11 534.82 579.34 401 282 61 543.58 26.56 27.18 U-238 543.982945084777.47637057345.48 
12 580.59 588.35 62 9 15 582.85 0.25 0.40 TI-208 583.14 4175.046958.41 
13 589.10 597.85 80 -4 20 592.60 3.75 3.90 Sb-126 593.00 0.0091977.79 
14 598.35 612.86 192 35 37 609.69 1.21 1.72 Bi-214 609.32 31453.5233250.87 
15 613.36 682.65 538 167 130 661.93 1.45 2.37 Cs-137 661.60 87703.1368271.89 
16 683.15 759.43 525 -393 213 690.15 0.25 0.40 U-238 691.30 0.00126001508.37 
17 760.68 788.94 203 127 38 769.15 0.33 1.43 Ra-226 768.401290846.65386237.58 
18 790.19 839.71 305 -93 112 834.75 0.40 1.09 Mn-54 834.81 0.0060760.44 
19 842.71863.47 118 -22 42 843.4618.26 18.41 Kr-87 845.60 0.00317691.77 
20 864.22 892.23 154 79 37 865.45 25.08 25.34 Kr-89 867.08 732768.21343195.24 
21 895.23 907.24 73 -17 25 898.35 0.53 0.79 Pa-234 898.60 0.00361117.48 
22 908.24 913.99 51 11 11 911.60 0.46 0.64 Th-232 911.10 24928.5424928.54 
23 915.99 929.49 70 -13 25 923.74 0.25 0.40 Pa-234 924.60 0.00528683.49 
24 931.24 940.50 66 22 16 934.00 0.25 0.40 Bi-214 934.05 415201.49301964.72 
25 943.00 992.26 243 -21 91 954.7910.50 10.65 J-132 954.55 0.00305970.33 
26 993.01 1012.77 109 -24 40 998.52 0.33 0.60 Te-131 997.25 0.00756342.13 
271016.52 1027.27 47 10 15 1020.27 5.75 5.90 Rh-106M1019.60 419331.42628997.14 
281028.781051.03 110 -25 43 1032.78 4.06 4.80 Rb-89 1031.88 0.0047428.64 
291060.53 1066.79 22 13 6 1063.03 0.31 0.55 Bi-2071063.62 11277.335204.92 
301069.541079.79 58 23 15 1072.65 1.59 2.32 J-134 1072.53108209.6070571.48 
31 1082.791092.79 42 -13 17 Could not properly fit the peak. 
321096.041158.31 313 -20 116 1121.05 0.47 1.81 Ta-1821121.28 0.00231684.63 
33 1164.811182.81 73 0 28 1174.31 0.29 0.50 Co-56 1175.13 0.00893911.85 
341185.811203.07 55 8 22 1190.56 10.06 10.55 Ta-182 1189.05 35760.7698342.10 
351209.571241.57 146 81 37 1239.211.47 1.70 Co-56 1238.28 91248.0541681.21 
361244.821253.83 29 4 11 1250.33 2.88 3.10 Kr-88 1250.67 270934.60745070.16 
371254.331263.58 27 21 7 1261.08 0.29 0.50 J-135 1260.41 56777.8918925.96 
381268.581302.58 107 -7 49 1278.08 20.75 20.90 Bi-2141280.96 0.002606688.02 
39 1308.83 1335.84 67 -6 35 1327.84 6.25 6.40 Sb-124 1325.63 0.001909970.74 
401340.341346.84 18 4 7 1344.34 1.38 1.60 Cs-1381343.59 285714.57500000.49 
41 1349.59 1356.34 28 0 10 1355.59 0.25 0.40 Pa-234 1353.00 0.00483580.51 
421356.841387.59 110 -35 53 1378.46 1.22 1.68 Bi-2141377.65 0.001100891.88 



•31390.0914 0 80 65 16 1409.48 0.65 1.00 Eu-1521408.08 261 .8964191.48 
•4 1430.851446.10 40 9 17 1440.85 0.31 1.13 J-132 1442.56 550729.941040267.67 
151449.101464.10 42 -19 23 1451.35 4.00 4.15 Pa-2341452.60 0.001675469.97 
•61469.351479.35 16 2 9 1475.10 2.75 2.90 Br-82 1474.88 10671.6448022.39 
•71492.351513.85 59 30 20 1510.55 1.36 2.98 U-238 1510.30210751820.38140501213.59 
•81514.851541.60 59 -31 38 1524.3515.38 15.60 K-42 1524.70 0.00193520.27 
•91550.101557.35 27 2 10 1556.60 0.38 0.60 U-238 1553.7422935523.23114677616.15 
50 1558.60 1575.60 28 -30 23 1568.60 0.25 0.40 J-135 1566.41 0.001667606.58 
51 1584.35 1591.85 13 -8 8 Could not properly fit the peak. 
521592.601600.85 20 -8 11 Could not properly fit the peak. 
531610.101624.10 16 -13 15 1615.35 0.37 0.60 J-134 1613.70 0.00359057.66 
54 1626.85 1634.10 6 1 4 1630.85 0.37 0.60 Ac-228 1630.40 49567.29198269.16 
55 1638.85 1646.10 6 - 4 6 1640.85 0.25 0.40 CI-38 1642.40 0.0017784.60 
561657.601672.10 30 10 13 1663.10 0.31 0.55 Bi-2141661.28 853828.791109977.43 
57 1674.35 1681.60 7 - 8 7 Could not property fit the peak. 
581687.351697.60 15 15 3 1694.35 0.29 0.50 Pa-2341694.001152282.83230456.57 
591702.851710.10 10 10 3 1706.10 2.37 2.60 J-135 1706.46 245723.8073717.14 
SO 1718.60 1733.35 36 26 10 1730.85 0.63 0.90 Bi-214 1729.60 867648.35333710.90 
811734.101745.10 13 13 3 1735.35 0.37 0.60 U-238 1737.9062611401.8014448785.03 
621760.851775.34 118 108 13 1765.75 2.64 3.78 U-238 1765.801471144678.61177082229.83 



Detector #1 3 28-Jan-2002 at 10:01:54 RT = 5.0 LT = 4.4 
digiDARTUSEIb 
5BKG 

=?Ot# RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 4053 2430 419 11.69 71.27 74.13 Se-75 11.7027449019.774732979.13 
2 174.34 188.10 302 31 47 175.34 0.28 0.44 Sb-125 176.29 79514.38120554.05 
3 190.35 306.93 1887 -59 386 195.31 0.32 0.82 Np-237 194.97 0.0031058975.84 
4 309.69 358.22 668 18 143 330.70 0.25 0.40 Pa-231 330.10 308822.852453426.00 
5 359.97 377.23 210 -58 52 365.97 0.25 0.40 Mo-99 366.44 0.001133247.60 
6 378.23 454.53 853 37 202 386.0317.50 17.66 U-235 387.8227448489.08149853913.34 
7 456.28 465.78 97 32 19 464.12 0.62 1.32 Sb-125 463.51 104969.5362325.66 
8 471.79 501.05 327 -86 87 498.28 0.75 0.99 Kr-89 498.60 0.002611200.01 
9 503.55 516.81 177 15 36 510.86 5.70 5.88 Na-22 511.00 2957.227097.34 
10 518.06 533.32 163 -13 40 530.32 0.33 0.85 Nd-147 531.00 0.00109126.95 
11 534.82 579.34 401 282 61 543.58 26.56 27.18 U-238 543.982945084777.47637057345.48 
12 580.59 588.35 62 9 15 582.85 0.25 0.40 TI-208 583.14 4175.046958.41 
13 589.10 597.85 80 -4 20 592.60 3.75 3.90 Sb-126 593.00 0.0091977.79 
14 598.35 612.86 192 35 37 609.69 1.21 1.72 Bi-214 609.32 31453.5233250.87 
15 613.36 682.65 538 167 130 661.93 1.45 2.37 Cs-137 661.60 87703.1368271.89 
16 683.15 759.43 525 -393 213 690.15 0.25 0.40 U-238 691.30 0.00126001508.37 
17 760.68 788.94 203 127 38 769.15 0.33 1.43 Ra-226 768.401290846.65386237.58 
18 790.19 839.71 305 -93 112 834.75 0.40 1.09 Mn-54 834.81 0.0060760.44 
19 842.71863.47 118 -22 42 843.4618.26 18.41 Kr-87 845.60 0.00317691.77 
20 864.22 892.23 154 79 37 865.45 25.08 25.34 Kr-89 867.08 732768.21343195.24 
21 895.23 907.24 73 -17 25 898.35 0.53 0.79 Pa-234 898.60 0.00361117.48 
22 908.24 913.99 51 11 11 911.60 0.46 0.64 Th-232 911.10 24928.5424928.54 
23 915.99 929.49 70 -13 25 923.74 0.25 0.40 Pa-234 924.60 0.00528683.49 
24 931.24 940.50 66 22 16 934.00 0.25 0.40 Bi-214 934.05 415201.49301964.72 
25 943.00 992.26 243 -21 91 954.7910.50 10.65 J-132 954.55 0.00305970.33 
26 993.01 1012.77 109 -24 40 998.52 0.33 0.60 Te-131 997.25 0.00756342.13 
27 1016.521027.27 47 10 15 1020.27 5.75 5.90 Rh-106M1019.60 419331.42628997.14 
281028.781051.03 110 -25 43 1032.78 4.06 4.80 Rb-89 1031.88 0.0047428.64 
291060.531066.79 22 13 6 1063.03 0.31 0.55 Bi-2071063.62 11277.335204.92 
301069.541079.79 58 23 15 1072.65 1.59 2.32 J-134 1072.53108209.6070571.48 

31 1082.79 1092.79 42 -13 17 Could not properly fit the peak. 
321096.041158.31 313 -20 116 1121.05 0.47 1.81 Ta-1821121.28 0.00231684.63 
331164.811182.81 73 0 28 1174.31 0.29 0.50 Co-56 1175.13 0.00893911.85 
341185.811203.07 55 8 22 1190.56 10.06 10.55 Ta-182 1189.05 35760.7698342.10 
351209.571241.57 146 81 37 1239.211.47 1.70 Co-56 1238.28 91248.0541681.21 
361244.821253.83 29 4 11 1250.33 2.88 3.10 Kr-88 1250.67 270934.60745070.16 
371254.331263.58 27 21 7 1261.08 0.29 0.50 J-135 1260.41 56777.8918925.96 
381268.581302.58 107 -7 49 1278.08 20.75 20.90 Bi-2141280.96 0.002606688.02 
391308.831335.84 67 -6 35 1327.84 6.25 6.40 Sb-1241325.53 0.001909970.74 
401340.341346.84 18 4 7 1344.34 1.38 1.60 Cs-1381343.59 285714.57500000.49 
411349.591356.34 28 0 10 1355.59 0.25 0.40 Pa-2341353.00 0.00483580.51 
421356.841387.59 110 -35 53 1378.46 1.22 1.68 Bi-2141377.65 0.001100891.88 



13 1390.0914 3 80 65 16 1409.48 0.65 1.00 Eu-1521408.08 261 .8964191.48 
14 1-430.85 1446.10 40 9 17 1440.85 0.31 1.13 J-132 1442.56 550729.941040267.67 
15 1449.101464.10 42 -19 231451.354.00 4.15 Pa-2341452.60 0.001675469.97 
16 1469.351479.35 16 2 9 1475.10 2.75 2.90 Br-82 1474.88 10671.6448022.39 
17 1492.351513.85 59 30 20 1510.55 1.36 2.98 U-238 1510.30210751820.38140501213.59 
181514.851541.60 59 -31 38 1524.3515.38 15.60 K-42 1524.70 0.00193520.27 
191550.101557.35 27 2 10 1556.60 0.38 0.60 U-238 1553.7422935523.23114677616.15 
501558.601575.60 28 -30 23 1568.60 0.25 0.40 J-135 1566.41 0.001667606.58 
51 1584.35 1591.85 13 -8 8 Could not properly fit the peak. 
521592.601600.85 20 -8 11 Could not properly fit the peak. 
531610.101624.10 16 -13 15 1615.35 0.37 0.60 J-134 1613.70 0.00359057.66 
541626.851634.10 6 1 4 1630.85 0.37 0.60 Ac-2281630.40 49567.29198269.16 
551638.851646.10 6 -4 6 1640.85 0.25 0.40 CI-38 1642.40 0.0017784.60 
56 1657.601672.10 30 10 13 1663.10 0.31 0.55 Bi-2141661.28 853828.791109977.43 
57 1674.351681.60 7 - 8 7 Could not property fit the peak. 
58 1687.351697.60 15 15 3 1694.35 0.29 0.50 Pa-2341694.001152282.83230456.57 
591702.851710.10 10 10 3 1706.10 2.37 2.60 J-135 1706.46 245723.8073717.14 
30 1718.601733.35 36 26 10 1730.85 0.63 0.90 Bi-2141729.60 867648.35333710.90 
311734.101745.10 13 13 3 1735.35 0.37 0.60 U-238 1737.9062611401.8014448785.03 
32 1760.851775.34 118 108 13 1765.75 2.64 3.78 U-238 1765.801471144678.61177082229.83 
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ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 1 
ORTEC Spectrum name: 007 sell 1-28-2002 11.39.10 AM.A 

Sample description 
SCll 

Spectrum Filename: C:\Gammavision\007 sell 1-28-2002 11.39.10 AM.Anl 

Acquis i t ion in format 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

ion 
28-Jan-2002 11:39:10 
4 
5 

14.80 % 
1 

Detector system 
digiDART USE lb 

Calibration 
Filename: 007SC1-1.SPC 

Energy C a l i b r a t i o n 
Created: 
zero o f f s e t : 
Gai n : 
Quadra t i c : 

E f f i c i e n c y C a l i b r a t i o n 
Created : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s 
Main a n a l y s i s l i b r a r y : 
L i b r a r y Match w i d t h : 

Ana l ys i s parameters 
A n a l y s i s eng ine : 
S t a r t channe l : 
Stop channe l : 
Peak r e j e c t i o n l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 Rev 

Quadrat ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.L ib 
0.500 

wan32 G53W2.01 
10 

8000 
( 2.46kev ) 
( 2000.56kev ) 

100.000% 
1 
1.0000E+00 
1.0000E+00/C 
1.0000E+00 
Traditional ORTEC method 

1.0000E+00* 1.0000E+00) = 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 2 

Spectrum name: 007 SCll 1-28-2002 11.39.10 AM.A 

Page 1 
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007 SC11 1-28-2002 11.39.10 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12.000 
2.000 
0.000 

Corrections Status 
Decay correct t o date: NO 
Decay during acqu is i t i on : NO 
Decay during c o l l e c t i o n : NO 
True coincidence cor rec t ion : NO 
Peaked background cor rec t ion : NO 
Absorption ( i n t e r n a l ) : NO 
Geometry cor rec t ion : NO 
Random summing: NO 

Comments 

Energy calibration 
Normalized diff: 0.4090 

************ U N I D E N T I 
Peak Centroid Background 1 

Channel 

27.63 
152.41 
217.03 
265.92 
330.58 
359.25 
487.47 
499.79 
510.28 
668.42 
713.97 
828.03 
901.10 
1349.36 
1393.61 
1458.21 
1655.87 
1676.50 
2028.30 
2277.92 
2457.04 
2811.28 
3384.62 

Energy 

6.87 
38.09 
54.26 
66.49 
82.67 
89.84 
121.92 
125.06 
127.69 
167.19 
178.59 
207.12 
225.40 
337.54 
348.61 
364.77 
414.22 
419.38 
507.38 
569.82 
614.62 
703.22 
846.62 

Counts 

25. 
43. 
60. 
38. 
42. 
43. 
67. 
41. 
66. 
30. 
32. 
30. 
36. 
17. 
22. 
17. 
16. 
20. 
25. 
10. 
8. 
5. 
4. 

F I E D 
Net Area 
Counts 

36. 
15. 
26. 
13. 
15. 
12. 
22. 
25. 
16. 
14. 
13. 
17. 
20. 
9. 
25. 
12. 
10. 
25. 
22. 
6. 

12. 
12. 
12. 

P E A K 
Intensity 
Cts/Sec 1 

8.451 
3.443 
6.103 
3.052 
3.521 
2.817 
5.243 
5.895 
3.841 
3.208 
3.052 
3.912 
4.695 
2.191 
5.869 
2.817 
2.269 
5.869 
5.282 
1.526 
2.934 
2.817 
2.895 

S U M M 
uncert 
Sigma % 

28.15 
77.81 
55.20 
72.57 
66.33 
82.50 
63.34 
41.17 
74.26 
65.20 
67.50 
54.46 
52.44 
67.67 
38.16 
56.52 
69.44 
35.40 
48.74 
83.21 
44.72 
41.94 
38.65 

A R Y 
FWHM 
kev 

0.433 
0.643 
0.661 
0.437 
0.407 
0.322 
0.462 
0.762 
0.764 
0.314 
0.301 
0.363 
0.534 
0.255 
0.339 
0.316 
0.460 
0.876 
0.419 
0.256 
0.305 
0.430 
0.344 

************ 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 3 

Spectrum name: 007 sell 1-28-2002 11.39.10 AM.A 

Channel Energy Background Net area Cnts/sec uncert 
3624.92 906.72 5. 19. 4.460 31.80 
3703.62 926.40 6. 20. 4.695 33.17 
4483.39 1121.40 4. 113. 26.487 10.27 
4872.27 1218.64 1. 9. 2.034 39.60 

FWHM suspected 
0.515 - s 
0.639 - s 
1.085 - s 
0.356 - s 
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5098.00 
5546.76 

1275.08 
1387.29 

007 SC11 
0. 
0. 

1-28-2002 11.39.10 AM 
7. 1.643 37.80 0.625 

20. 4.695 22.36 0.552 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

s 
s 

************ ************** 
Nuclide 

CS-137 
CS-137 
CS-137 
CS-137 

s 
D 

I D E N T I F I E D P E A K S U M M A R Y 
Peak Centroid Background Net Area intensity uncert FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

127.71 
128.75 
146.44 
2646.94 

31.91 
32.17 
36.60 

662.12 

Peak fails shape tests. 
Peak area deconvoluted. 

31. 
39. 
37. 
37. 

8. 
0. 
0. 

554. 

1.761 
0.000 
0.000 

130.125 

116.05 
0.00 
0.00 
4.74 

0.247s 
0.676 
0.680 
1.278 

* * * * * S U M M A R Y OF 
- Nuclide - Average 
Name Code A c t i v i t y Energy 

Becquerels kev 

L I B R A R Y P E A K U S A G E 
peak 

Activity Code MDA value 
Becquerels Becquerels comments 

CS-137 2.9933E+05 661.62 2.993E+05 ( 4.902E+03 
32.19 0.000E+00 % 5.911E+04 
31.82 0.000E+00 % 1.150E+05 
36.40 0.000E+00 % 1.861E+05 

( - This peak used in the nuclide activity average. 

! _ 

? _ 
@ -
% -
$ -

+ -

& -

p -

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

G 
G 
G 
G 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 4 

Spectrum name: 007 SCll 1-28-2002 11.39.10 AM.A 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA ca lcu la t ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G -
x -
p -
s -
D -
K -
A -
c -

- Gamma Ray 
- x-Ray 
- Positron Decay 
- Single-Escape 
- Double-Escape 
- Key Line 
- Not in Average 
- coincidence Peak 
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007 SCll 1-28-2002 11 .39 .10 AM 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
U n c e r t a i n t y 1 Sigma 

Count ing To ta l 

I N S A M P L E 

CS-137 2.9933E+05 4.745E+00* 5.092E+00* 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Fa i l ed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 

Total Activity ( 2.5 to 2000.6 kev) 2.9932656E+05 

Analyzed by: 

Bq/Kg 

U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 
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006 SClO 1-28-2002 11.30 .40 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 1 
ORTEC Spectrum name: 006 SClO 1-28-2002 11.30.40 AM.A 

Sample d e s c r i p t i o n 
SClO 

Spectrum Fi lename: C:\Gammavision\006 SClO 1-28-2002 11 .30 .40 AM.Anl 

Acquis i t ion information 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

28-Uan-2002 11:30:41 
4 
5 

23.20 % 
1 

Detec to r system 
digiDART USE l b 

C a l i b r a t i o n 
Fi lename: 006SC1~1.SPC 

Energy C a l i b r a t i o n 
Created : 
Zero o f f s e t : 
Gai n: 
Quadra t i c : 

E f f i c i e n c y c a l i b r a t i o n 
Created : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s 
Main a n a l y s i s l i b r a r y : 
L i b r a r y Match w i d t h : 

A n a l y s i s parameters 
A n a l y s i s eng ine: 
S t a r t channe l : 
Stop channe l : 
Peak r e j e c t i o n l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadra t ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadra t ic U n c e r t a i n t y = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 
1 
1. 
1. 
1. 

0000E+00 
0000E+00/C 
0000E+00 

1.0000E+00* 1.0000E+00) = 

Traditional ORTEC method 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 2 
ORTEC Spectrum name: 006 SClO 1-28-2002 11.30.40 AM.A 
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Random error: 
systematic error: 
Fraction Limit: 
Background width: 

006 SC10 1-28-2002 11.30.40 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

ene rgy 

date: 
Decay during acquisition: 
Decay during col" 
True coincidence 

lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene 

********** 

rgy calibration 
Normalized i 

** U N I D E 1 

diff: 

Y T I F I 
Peak centroid Background Net 

Channel 

26.68 
45.40 
92.81 
105.66 
401.06 
423.03 
444.04 
448.75 
516.61 
535.65 
576.00 
607.31 
639.22 
792.00 
855.11 
955.32 
977.39 
1343.78 
1449.70 
1462.55 
1496.40 
1541.22 
1644.86 

NO 
NO 
NO 

0.4671 

E D P E A K 
Area intensity 

Energy Counts Counts Cts/sec 1 

6.63 
11.32 
23.18 
26.39 
100.30 
105.80 
111.09 
112.26 
129.21 
133.98 
144.07 
151.90 
159.89 
198.01 
213.90 
238.97 
244.49 
336.15 
362.44 
365.65 
374.33 
385.54 
411.46 

26. 
110. 
55. 
66. 
32. 
94. 

116. 
87. 
47. 
69. 
80. 
44. 
47. 
79. 
71. 
23. 
58. 
70. 
47. 
78. 
35. 
61. 
82. 

23. 
47. 
16. 
29. 
26. 
26. 
27. 
28. 
18. 
13. 
18. 
15. 
26. 
24. 
36. 
8. 
52. 
22. 
22. 
22. 
18. 
28. 
42. 

6.076 
12.240 
4.210 
7.552 
6.901 
6.901 
7.005 
7.373 
4.688 
3.429 
4.688 
3.906 
6.858 
6.132 
9.505 
1.997 
13.542 
5.729 
5.841 
5.656 
4.688 
7.378 
10.894 

Comments 

S U M M 
Uncert 
Sigma % 

38.08 
58.73 
71.86 
48.03 
44.69 
61.17 
59.84 
50.16 
58.79 
96.76 
79.48 
67.66 
44.16 
57.36 
42.36 
89.00 
28.91 
69.23 
47.93 
61.48 
53.82 
53.59 
45.15 

A R Y 
FWHM 
kev 

0.359 
0.544 
0.490 
0.577 
0.719 
0.646 
0.749 
0.750 
0.469 
0.565 
0.353 
0.283 
0.550 
0.828 
0.391 
0.222 
0.375 
0.667 
0.974 
0.977 
0.654 
0.309 
0.423 

*** 

sus 
NUC 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

********* 
pected 
lide 

s 
s 
s 

s 
s 
D 
D 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
D 
D 
s 
s 
s 

D 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 3 
ORTEC Spectrum name: 006 SC10 1-28-2002 11.30.40 AM.A 

Channel Energy Background 
1692.20 423.31 53. 
1725.44 431.55 57. 
1731.75 433.12 80. 
1739.10 434.96 88. 

Net area 
33. 
24. 
25. 
28. 

Cnts/sec 
8.550 
6.294 
6.419 
7.293 

Uncert 
41.25 
48.49 
55.23 
51.00 

FWHM suspected 
0.339 - s 
1.033 - D 
1.035 - D 
1.036 - D 
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006 SC10 1-28-2002 11.30.40 AM 
1843.38 
2259.80 
2289.40 
2437.57 
3355.99 
3830.89 
3853.55 
4483.72 
5250.67 
7062.24 

461.12 
565.29 
572.69 
609.75 
839.46 
958.22 
963.89 
1121.48 
1313.25 
1766.15 

44. 
17. 
9. 
37. 
2. 
1. 
5. 
13. 
0. 
0. 

19. 
17. 
10. 
61. 
18. 
5. 

13. 
64. 
13. 
108. 

4.861 
4.340 
2.604 
15.929 
4.644 
1.259 
3.299 
16.797 
3.385 
28.125 

57.38 
50.75 
52.92 
23.26 
27.87 
56.13 
44.81 
18.26 
27.74 
9.62 

0.371 -
0.742 -
0.469 -
0.543 -
0.577 -
0.292 -
0.450 -
0.895 -
0.688 -
0.592 -

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** I D E N T I F I E D P E A K S U M M A R Y ************** 
Nuclide Peak centroid Background Net Area Intensity Uncert FWHM 

Channel Energy counts Counts cts/sec 1 Sigma % kev 

CS-137 
CS-137 
CS-137 
CS-137 

127.35 
128.83 
143.17 

2647.23 

31.82 
32.19 
35.78 

662.19 

97. 
89. 
76. 
67. 

4. 
10. 
16. 

2322. 

1.156 
2.708 
4.297 

604.557 

316.58 
131.74 
87.35 
2.24 

0.676D 
0.676D 
0.314s 
1.315 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

* * * * * S U M M A R Y 
- Nuclide - Average 
Name code Act i v i t y 

Becquerels 

o F P E A K U S A G E L I B R A R Y 
pe ak _. 

Energy A c t i v i t y Code MDA value 
kev Becquerels Becquerels Comments 

CS-137 1.3907E+06 

( - This peak used i n 

1 

7 

661.62 1.391E+06 ( 7.266E+03 
32.19 O.0O0E+O0 % 1.023E+05 
31.82 0.000E+00 % 2.009E+05 
36.40 3.748E+05 & 3.214E+05 

the nucl ide a c t i v i t y average. 

Peak i s too wide, but only one peak in l i b r a r y . 
Peak i s par t of a mu l t i p le t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 

G 
G 
G 
G 

ORTEC 

$ 

+ 

ORTEC g V - i ( 

& 

p 

63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 4 
Spectrum name: 006 SC10 1-28-2002 11.30.40 AM.A 

Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 
f a i l e d one or more q u a l i f i c a t i o n tes ts . 
Peak a c t i v i t y higher than counting uncertainty range. 
Peak a c t i v i t y lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid i s not close enough to the 
l i b r a r y energy centroid fo r pos i t i ve i d e n t i f i c a t i o n . 
Peakbackground subtract ion 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
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006 SC10 1-28-2002 11.30.40 AM 
I - Fission Product P 
N - Natura l ly occurr ing isotope S 
p - Photon Reaction D 
C - Charged Par t i c le Reaction K 
M - No MDA ca lcu la t ion A 
R - Coincidence Corrected C 
H - H a l f l i f e l i m i t exceeded 

Positron Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
counti ng Total 

I N S A M P L E 

CS-137 1.3907E+06 2.235E+0056 2.90lE+00% 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S U M M A R Y 
Total Activity ( 2.5 to 2000.6 kev) 1.3906612E+06 

Analyzed by: 

Bq/Kg 

U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 
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004 SC8 1-28-2002 11.06.07 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 1 
ORTEC Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 

Sample description 
SC8 

Spectrum Filename: C:\Gammavision\004 SC8 1-28-2002 11.06.07 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi 1ename: 

Energy Ca l ib ra t ion 
Created: 
zero o f f s e t : 
Gai n: 
Quadratic: 

E f f i c iency Ca l ib ra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S tar t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

28-jan-2002 11:06:06 
4 
5 

18.40 % 
1 

neweucal.clb 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 

-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 2 

Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 
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004 SC8 1-28-2002 11.06.07 AM 

Random er ro r : 
Systematic e r ro r : 
Fraction L im i t : 
Background w id th : 

Half l i v e s decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acqu is i t i on : 
Decay during c o l l e c t i o n : 
True coincidence cor rec t ion : 
Peaked background correct ion 
Absorpti on ( i n te r na l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12, 
2, 
0, 

i: 

m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy Calibration 
Normalized diff: 0.3700 

************ U N I D E N T I 
Peak Centroid Background i 

Channel 

27.74 
37.81 

192.35 
289.38 
444.84 
462.63 
509.78 
634.51 
701.16 
783.02 
842.37 
925.19 

1259.71 
1599.30 
1697.17 
1803.07 
1933.62 
2109.63 
2162.59 
2339.99 
2437.25 
2575.21 
2646.48 

Energy 

6.57 
9.09 

47.87 
72.13 

111.01 
115.45 
127.25 
158.43 
175.09 
195.56 
210.40 
231.09 
314.73 
399.61 
424.06 
450.53 
483.15 
527.20 
540.37 
584.69 
608.99 
643.46 
661.26 

Counts 

33. 
79. 
45. 
41. 
47. 
108. 
85. 
44. 
83. 
24. 
50. 
40. 
24. 
30. 
27. 
22. 
20. 
30. 
12. 
9. 
37. 
15. 
45. 

F I E D 
Net Area 
Counts 

30. 
21. 
15. 
16. 
14. 
26. 
17. 
16. 
46. 
19. 
18. 
29. 
30. 
14. 
36. 
23. 
15. 
14. 
10. 
10. 
76. 
10. 
44. 

P E A K 
intensity 
Cts/Sec 1 

7.371 
5.103 
3.676 
3.962 
3.513 
6.291 
4.167 
3.922 
11.356 
4.779 
4.412 
7.126 
7.394 
3.350 
8.946 
5.637 
3.676 
3.481 
2.533 
2.369 
18.750 
2.451 
10.907 

S U M M 
uncert 
Sigma % 

32.57 
64.30 
75.28 
63.27 
74.96 
74.81 
91.82 
68.08 
40.35 
43.69 
68.34 
35.90 
32.76 
76.65 
31.57 
40.16 
55.11 
60.49 
57.75 
56.56 
21.49 
68.92 
35.48 

A R Y 
FWHM 
kev 

1.007 
1.008 
0.665 
0.252 
0.635 
0.351 
0.275 
0.720 
0.238 
0.726 
0.477 
1.047 
1.055 
0.293 
0.725 
0.297 
0.459 
1.146 
0.604 
0.508 
0.951 
0.812 
0.561 

******* ***** 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
s 
S 
s 
s 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
s 

ORTEC 
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Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 

Channel 
3085.06 
3114.51 
3212.71 
3298.53 

Energy Background 
770.81 4. 
778.16 16. 
802.69 12. 
824.06 16. 

Net area 
10. 
12. 
29. 
13. 

Cnts/sec 
2.328 
3.064 
7.108 
3.144 

uncert 
43.51 
61.58 
27.80 
52.39 

FWHM Suspected 
0.732 - s 
0.653 - s 
0.862 - s 
1.299 - D 
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004 SC8 1-28-2002 11.06.07 AM 
3307.32 
3437.29 
4005.21 
4216.56 
4375.47 
4431.91 
4482.35 
4535.50 
4954.76 
5567.83 

826.25 
858.78 
1000.58 
1053.34 
1093.01 
1107.10 
1119.69 
1132.96 
1237.59 
1390.57 

18. 
4. 
7. 
8. 
13. 
4. 
19. 
12. 
11. 
0. 

25. 
8. 

10. 
24. 
8. 
31. 
93. 
6. 
25. 
6. 

6.025 
1.961 
2.451 
5.882 
1.838 
7.680 
22.876 
1.471 
6.046 
1.471 

31.88 
50.00 
50.17 
30.43 
85.63 
22.21 
15.12 
97.18 
33.46 
40.82 

1.300 -
0.443 -
0.356 -
0.767 -
0.289 -
0.354 -
1.270 -
0.427 -
0.541 -
0.312 -

s 
s 
s 
s 
s 

s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area intensity uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CO-60 4694.73 1172.70 
CO-60 5332.63 1331.89 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

14. 
13. 

491. 
383. 

120.343 
93.995 

4.86 
5.76 

* * * * * S U M M A R Y 
- Nuc l ide - Average 
Name code A c t i v i t y 

Becquerels 

o F 

Energy 
kev 

L I B R A R Y P E A K U S A G E 
Peak 

A c t i v i t y Code MDA va lue 
Becquerels Becquerels comments 

1.753s 
1.331 

CO-60 

( -

! -

7 -
@ -
% -
$ -

+ -

3.5887E+05 1332.51 3.341E+05 ( 4.983E+03 
1173.23 3.837E+05 @( 4.544E+03 

Th i s peak used i n the n u c l i d e a c t i v i t y average. 

Peak i s t o o w ide , but o n l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve d u r i n g d e c o n v o l u t i o n . 
Peak i s too narrow. 
Peak i s t o o wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , bu t f i r s t peak o f t h i s n u c l i d e 
f a i l e d one or more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h ighe r than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 

G 
G 

ORTEC 

& 

p 

ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 4 
Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 

Peak o u t s i d e a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n Product 
N - N a t u r a l l y o c c u r r i n g i s o t o p e 
P - Photon React ion 
C - Charged P a r t i c l e React ion 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
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004 SC8 1-28-2002 11.06.07 AM 
M - No MDA calculation A - Not in Average 
R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

***** S U M M A R Y O F N U C L I D E S I N S A M P L E 
Time o f Count u n c e r t a i n t y 1 Sigma 

Nuc l ide A c t i v i t y Count ing To ta l 
Bq/Kg 

CO-60 3.5887E+05 3.770E+0056 4.199E+00% 
< - MDA value p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < c r i t i c a l l e v e l . 
F - Fa i l ed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 3.5886772E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Superv isor 

Labora to ry : ORTEC 
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003 SC7 1-28-2002 10.53.21 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 1 
ORTEC Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 

Sample description 
SC7 

Spectrum Filename: c:\Gammavision\003 SC7 1-28-2002 10.53.21 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi1ename: 

Energy Ca l ib ra t ion 
Created: 
zero o f f s e t : 
Gain: 
Quadratic: 

E f f ic iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
LogCEff): 

Library F i les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

28-Dan-2002 10:53:22 
1 
5 

78.00 % 
1 

003SC7-1.SPC 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 

-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic Uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 2 

Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

003 SC7 1-28-2002 10.53.21 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy calibrati 
Normalized 

************ H N I D E 

on 
diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

27.32 
55.89 

148.34 
258.70 
312.73 
337.98 
352.25 
366.97 
482.42 
493.51 
573.21 
578.39 
800.98 
815.77 
891.09 
925.10 
967.85 
995.24 

1067.75 
1112.12 
1118.31 
1311.01 
1650.78 

NO 
NO 
NO 

1.0000 

E D P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

6.79 
13.94 
37.07 
64.68 
78.20 
84.52 
88.09 
91.77 
120.57 
123.35 
143.34 
144.64 
200.36 
204.06 
222.90 
231.41 
242.10 
248.95 
267.09 
278.15 
279.69 
327.95 
412.95 

51. 
70. 
38. 
42. 
67. 
76. 
84. 
66. 

123. 
150. 
144. 
132. 
123. 
94. 
156. 
136. 
141. 
70. 
71. 
62. 
90. 
37. 
62. 

44. 
36. 
45. 
33. 
76. 
51. 
28. 
33. 
22. 
40. 
22. 
28. 
39. 
23. 
34. 
41. 
53. 
18. 
26. 
17. 
26. 
38. 
28. 

40.303 
32.727 
41.364 
30.000 
69.545 
46.364 
25.455 
30.000 
20.204 
36.794 
19.983 
25.338 
35.606 
21.364 
30.909 
37.727 
48.333 
16.364 
23.939 
15.370 
23.829 
34.848 
25.455 

Comments 

S U M M 
uncert 
Sigma % 

28.76 
52.04 
32.51 
42.96 
27.66 
40.71 
68.14 
52.22 
73.56 
45.53 
80.10 
61.32 
50.24 
68.58 
67.58 
52.45 
42.02 
72.36 
52.51 
70.26 
54.73 
30.43 
52.25 

A R Y 
FWHM 
kev 

0.799 
0.429 
0.986 
0.894 
0.664 
0.676 
0.549 
0.527 
0.758 
0.760 
0.779 
0.780 
0.299 
0.253 
0.372 
0.780 
0.271 
0.336 
0.726 
0.900 
0.901 
0.517 
0.643 

************ 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SM 
SM 
SM 
SM 
SM 
SM 
M 
SM 
D 
D 
D 
D 
SM 
SM 
SM 
SM 
SM 
SM 
M 
D 
D 
SM 
SM 
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Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 

Channel Energy Background 
1726.26 431,83 46, 
1838.65 459.94 49. 
2052.48 513.43 37. 
2269.00 567.59 48. 

area 
37, 
22. 
16. 
23. 

Cnts/sec 
33,636 
20.455 
14.242 
20.909 

uncert 
35,75 
56.70 
64.71 
56.19 

FWHM suspected 
0,564 - SM 
0.451 - SM 
0.616 - SM 
0.293 - SM 
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2305.00 
2312.01 
2559.57 
2765.16 
2815.88 
2864.75 
2934.97 
3091.54 
3114.36 
3139.28 
3176.18 
3237.81 
3401.21 
3484.50 
3593.17 
3815.96 
3978.81 
4062.54 
4175.17 
4333.57 
4342.55 
4374.18 
4417.13 
4695.15 
4718.86 
5016.08 
5333.64 

576.60 
578.35 
640.35 
691.69 
704.38 
716.60 
734.16 
773.32 
779.03 
785.26 
794.49 
809.90 
850.77 
871.60 
898.78 
954.49 
995.22 
1016.16 
1044.32 
1083.79 
1086.04 
1094.09 
1104.83 
1174.26 
1180.19 
1254.60 
1334.07 

003 
45. 
63. 
55. 
40. 
69. 
40. 
48. 
42. 
31. 
36. 
26. 
53. 
29. 
93. 
62. 
105. 
65. 
22. 
54. 
50. 
74. 
45. 
60. 
479. 
32. 
1. 

466. 

SC7 1-28-
22. 
25. 
12. 
24. 
36. 
46. 
24. 
14. 
10. 
15. 
13. 
61. 
16. 
46. 
26. 
37. 
74. 
12. 
31. 
18. 
15. 
29. 
46. 

1585. 
21. 
7. 

1386. 

2002 10.53. 
20.230 
23.155 
10.833 
21.818 
32.424 
42.121 
22.121 
12.727 
9.545 
13.636 
12.121 
55.152 
14.545 
41.515 
23.636 
33.788 
67.121 
10.758 
28.333 
16.179 
13.690 
26.364 
41.818 

1441.104 
19.068 
6.212 

1260.032 

21 AM 
47.50 
48.17 
92.72 
50.00 
47.74 
30.40 
54.41 
77.92 
84.52 
68.31 
62.27 
28.16 
53.76 
46.46 
56.00 
56.38 
26.71 
65.38 
49.45 
61.09 
84.77 
47.09 
38.03 
3.18 

43.96 
44.77 
3.47 

1.156 -
1.157 -
1.208 -
0.541 -
0.353 -
0.333 -
0.498 -
0.382 -
0.254 -
0.598 -
0.514 -
0.261 -
0.368 -
0.647 -
0.574 -
0.382 -
0.322 -
0.514 -
0.260 -
1.551 -
1.553 -
0.325 -
0.261 -
1.616 -
1.621 -
0.678 -
1.728 -

D 
D 
D 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
D 
D 
SM 
SM 
D 
D 
S 
D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
M - Peak is close to a library peak. 

************** I D E N T I F I E D 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

p c A | ( S U M M A R Y ************** 
intensity uncert FWHM 
Cts/Sec 1 Sigma % kev 

CO-60 4690.68 1173.23 
CO-60 5327.69 1332.51 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

1647. 
1266. 

322. 
512. 

293.040 
465.190 

18.65 
10.78 

1.615D 
1.727D 
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***** S U M M A R Y O F L I 
- Nuclide - Average 
Name Code Activity Energy 

Becquere is kev 

B R A R Y P E A K U S A G E 
Peak 

A c t i v i t y Code MDA value 
Becque re ls Becquerels Comments 

CO-60 1.6534E+06 1332.51 1.653E+06 ( 1.642E+05 
1173.23 9.343E+05 - 1.833E+05 

( - This peak used i n the nucl ide a c t i v i t y average. 

* - Peak i s too wide, but only one peak i n l i b r a r y . 
! - Peak i s part of a mu l t ip le t and t h i s area went 

negative during deconvolution. 
? - Peak i s too narrow. 

G 
G 
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003 SC7 1-28-2002 10.53.21 AM 
@ - Peak i s too wide at FW25M, but ok at FWHM. 
% - Peak f a i l s s e n s i t i v i t y t e s t . 
$ - Peak i d e n t i f i e d , but f i r s t peak of t h i s nuclide 

f a i l e d one or more q u a l i f i c a t i o n t es t s . 
+ - Peak a c t i v i t y higher than counting uncerta inty range. 
- - Peak a c t i v i t y lower than counting uncerta inty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centro id i s not close enough to the 

l i b r a r y energy centro id f o r pos i t i ve i d e n t i f i c a t i o n . 
P - Peakbackground subtract ion 

Nuclide Codes: 
T - Thermal Neutron Ac t iva t ion 
F - Fast Neutron Ac t i va t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA Calculat ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
p - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counti ng Total 

I N S A M P L E 

CO-60 1.6534E+06 1.078E+01& 1.094E+01* 
< - MDA value p r i n ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 5 
ORTEC Spectrum name: 003 SC7 1-28-2002 1 0 . 5 3 . 2 1 AM.An 

D 

S U M M A R Y 

Total Activity ( 2.5 to 2000.6 kev) 1.6534166E+06 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

supervisor 

Laboratory: ORTEC 
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009 SC18 1-29-2002 10 .02 .15 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 1 5 : 4 6 : 0 1 Page 1 
ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

Sample descr ip t ion 
SC18 

spectrum Filename: C:\Gammavision\009 SC18 1-29-2002 10.02.15 AM.Anl 

Acquis i t ion informal 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

:ion 
29-Jan-2002 10:02:16 
4 
5 

28.40 % 
1 

Detector system 
digiDART USE l b 

Cal ib ra t ion 
Fi1ename: neweucal.clb 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gain: 
Quadratic: 

E f f i c iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff ) : 

Below the Knee: 
Log(Eff ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S ta r t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

009 SC18 1-29-2002 10.02.15 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay durinq collection: 
True coincidence 

12.000 
2.000 
0.000 

status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy Calibrati 

********** 

Normalized 

** U N I D E 

on 
diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

40.18 
167.33 
238.65 
340.29 
378.40 
504.55 
640.03 
768.28 
798.03 
894.85 
914.14 
1031.42 
1105.60 
1140.46 
1197.35 
1220.94 
1386.26 
1439.25 
1599.07 
1668.91 
1752.67 
1870.92 
1938.67 

NO 
NO 
NO 

0.2219 

E D P E A K 
Area intensity 

Energy counts Counts Cts/Sec 1 

9.81 
41.61 
59.45 
84.86 
94.39 
125.94 
159.81 
191.78 
199.31 
223.52 
228.34 
257.66 
276.20 
284.92 
299.14 
305.04 
346.36 
359.60 
399.55 
417.00 
437.93 
467.48 
484.42 

132. 
35. 

137. 
73. 
90. 
106. 
66. 
113. 
113. 
61. 
68. 
55. 
43. 
96. 
33. 
56. 
77. 
28. 
33. 
42. 
30. 
33. 
52. 

34. 
26. 

103. 
38. 
31. 
27. 
16. 
16. 
39. 
18. 
36. 
29. 
28. 
46. 
19. 
45. 
67. 
12. 
24. 
13. 
18. 
17. 
35. 

9.637 
7.356 
28.734 
10.521 
8.706 
7.495 
4.469 
4.403 
10.801 
5.168 
9.963 
8.101 
7.961 
12.849 
5.400 
12.477 
18.715 
3.352 
6.704 
3.585 
5.028 
4.749 
9.916 

Comments 

S U M M 
uncert 
Sigma % 

64.70 
39.32 
22.41 
40.54 
54.23 
71.01 
84.09 
98.73 
56.25 
70.94 
41.39 
45.70 
41.11 
45.08 
49.10 
33.44 
30.35 
73.28 
45.17 
89.63 
53.58 
61.83 
46.44 

A R Y 
FWHM 
kev 
0.342 
0.932 
0.948 
0.755 
0.515 
0.551 
0.532 
1.038 
0.564 
0.389 
0.336 
0.335 
0.932 
0.565 
0.744 
0.554 
0.541 
0.271 
0.358 
0.505 
0.569 
0.646 
0.309 

***********: 
suspi 
NUCl" 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

acted 
ide 

s 
s 

s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

ORTEC 
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Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

Channel Energy Background Net area 
1975.71 493.67 17. 12. 
2001.26 500.06 35. 23. 
2089.97 522.22 27. 32. 
2193.19 548.01 20. 13. 

Cnts/sec uncert FWHM Suspected 
3.259 61.88 0.385 - s 
6.455 41.70 1.135 - D 
9.078 34.91 0.270 - s 
3.678 56.91 0.329 - s 
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2234.25 
2438.72 
2529.16 
2646.99 
2663.32 
2671.27 
3005.23 
3115.83 
3125.86 
3414.61 
3444.65 
3478.25 
3642.38 
3999.22 
4065.87 
4089.48 
4241.53 
4307.01 
4483.06 
4521.75 
4571.22 
4605.41 
4631.17 
4840.88 
6340.29 

558.27 
609.36 
631.95 
661.34 
665.42 
667.41 
750.87 
778.75 
781.26 
853.11 
860.61 
869.00 
909.99 
999.08 

1015.72 
1021.62 
1059.58 
1075.92 
1119.87 
1129.52 
1141.87 
1150.41 
1156.83 
1209.17 
1583.26 

009 
27. 
37. 
16. 
58. 
56. 
49. 
26. 
34. 
47. 
17. 
37. 
31. 
43. 
11. 
32. 
31. 
28. 
20. 
64. 
17. 
14. 
7. 

14. 
4. 
0. 

SC18 1-29-
20. 
89. 
15. 
39. 
14. 
12. 
22. 
23. 
14. 
19. 
27. 
19. 
28. 
6. 
28. 
42. 
34. 
42. 

122. 
17. 
26. 
7. 
13. 
31. 
7. 

•2002 10.02 
5.726 
24.953 
4.330 
10.799 
3.791 
3.456 
6.145 
6.389 
3.804 
5.214 
7.449 
5.261 
7.728 
1.676 
7.961 
11.685 
9.404 
11.778 
34.032 
4.888 
7.263 
1.955 
3.631 
8.752 
1.955 

15 AM 
48.39 
17.64 
48.60 
32.24 
82.85 
84.62 
45.45 
41.49 
76.17 
41.19 
46.10 
54.96 
46.41 
88.19 
41.85 
30.36 
35.43 
25.78 
19.43 
50.71 
32.79 
67.26 
57.05 
22.21 
37.80 

0.781 -
1.081 -
0.573 -
1.209 -
1.211 -
1.212 -
0.434 -
1.272 -
1.274 -
0.592 -
0.513 -
0.324 -
0.668 -
0.306 -
0.684 -
0.640 -
0.566 -
0.372 -
1.649 -
0.491 -
0.353 -
0.695 -
0.458 -
0.731 -
0.312 -

s 
s 
5 
D 
D 
D 

S 
D 
D 
S 
S 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** I D E N T I F I E D P E A K S U M M A R Y ******** 
Nuclide Peak Centroid Background Net Area intensity uncert 

Channel Energy Counts Counts Cts/sec 1 Sigma % 
FWHM 
kev 

CO-60 4695.63 1172.92 
CO-60 5333.47 1332.10 

28. 
9. 

1483. 
1319. 

414.153 
368.343 

2.76 
2.81 

1.693 
1.811 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

] 
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ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

***** S U M M A R Y 
- Nuclide - Average 
Name code Acti vity 

Becquerels 

o F L I 

Energy 
kev 

B R A R Y P E A K U S A G E 
Peak 

Activity Code MDA value 
Becquerels Becquerels Comments 

CO-60 

( -

j . 

7 -

1.3148E+06 1332.51 1.309E+06 ( 4.814E+03 
1173.23 1.320E+06 ( 7.164E+03 

This peak used i n the nuclide a c t i v i t y average. 

Peak i s too wide, but only one peak i n l i b r a r y . 
Peak i s par t of a mu l t i p l e t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 

G 
G 
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p 

009 SC18 1-29-2002 10.02.15 AM 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h ighe r than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak ou t s i de a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n product 
N - N a t u r a l l y Occur r ing i so tope 
P - Photon React ion 
C - Charged P a r t i c l e React ion 
M - NO MDA c a l c u l a t i o n 
R - Coincidence Cor rec ted 
H - H a l f l i f e l i m i t exceeded 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
p - Pos i t r on Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counti ng Total 

I N S A M P L E 

1.968E+00* CO-60 1.3148E+06 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA 

A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 

- F a i l e d f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

2.700E+0096 

B 
C 
F 
H 

D 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:46:01 Page 5 
ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

S U M M A R Y 
Total Activity ( 2.3 to 1997.0 kev) 1.3147980E+06 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Supervisor 

Labo rato ry: ORTEC 
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004 SC20 1-29-2002 9.34.49 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 1 
ORTEC spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 

Sample descr ip t ion 
SC20 

Spectrum Filename: C:\GammaVision\004 SC20 1-29-2002 9.34.49 AM.Anl 

i s i t i o n in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

on 
29-Dan-2002 09:34:48 
4 
5 

16.00 % 
1 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi 1ename: neweucal.clb 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gai n: 
Quadratic: 

E f f i c iency ca l i b ra t i on 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
ORTEC g V ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 2 

Spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 
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004 SC20 1-29-2002 9 .34.49 AM 

Random e r ro r : 
Systematic e r ro r : 
Fract ion L im i t : 
Background w id th : 

Half l i ves decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

correct ions 
Decay correct to date: 
Decay during acqu is i t i on : 
Decay during co l l ec t i on : 
True coincidence correct ion 
Peaked background correct ion 
Absorption ( i n t e r n a l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12, 
2 
0 

i: 

m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy calibration 
Normalized diff: 0.2872 

*********: *** U N I D E N T I 
Peak Centroid Background 1 

Channel 

28.95 
233.05 
287.85 
359.87 
382.20 
478.77 
484.16 
520.53 
556.91 
636.30 
889.29 
997.68 

1024.21 
1060.24 
1202.50 
1452.91 
1462.15 
1479.32 
1552.66 
1613.90 
1672.82 
1820.73 
1907.03 

Energy 

7.00 
58.05 
71.75 
89.76 
95.34 
119.48 
120.82 
129.93 
139.03 
158.88 
222.13 
249.23 
255.86 
264.87 
300.43 
362.92 
365.23 
369.62 
388.01 
403.25 
417.98 
454.94 
476.51 

Counts 

34. 
77. 
53. 
90. 
55. 
82. 

123. 
49. 
80. 
39. 
67. 
22. 
23. 
19. 
17. 
40. 
45. 
21. 
35. 
37. 
45. 
22. 
11. 

F I E D 
Met Area 
Counts 

54. 
42. 
22. 
51. 
17. 
21. 
23. 
18. 
30. 
33. 
31. 
12. 
14. 
13. 
13. 
14. 
28. 
12. 
14. 
31. 
30. 
18. 
10. 

P E A K 
intensity 
Cts/Sec 1 

12.857 
10.119 
5.159 
12.143 
4.087 
5.062 
5.502 
4.206 
7.143 
7.857 
7.500 
2.817 
3.254 
3.175 
3.016 
3.232 
6.733 
2.857 
3.317 
7.302 
7.143 
4.405 
2.381 

S U M M 
Uncert 
Sigma % 

23.13 
41.68 
55.79 
37.51 
67.93 
63.93 
70.95 
65.22 
54.77 
34.62 
51.95 
65.38 
58.64 
55.00 
57.53 
71.58 
38.37 
63.19 
66.06 
42.21 
45.64 
46.73 
56.57 

A R Y 
FWHM 
kev 

0.717 
0.416 
0.324 
0.465 
0.547 
1.024 
1.024 
0.433 
0.669 
0.563 
0.482 
0.260 
0.699 
0.596 
0.687 
1.085 
1.086 
0.723 
1.093 
0.283 
0.400 
0.677 
0.448 

Susp 
NUCl 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

******** 
lected 
ide 

D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
D 
S 
s 
s 
s 

ORTEC 
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Spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 

Channel Energy Background 
1966.50 491.37 32. 
2196.46 548.83 28. 
4481.74 1119.54 8. 
4583.44 1144.92 1. 

Net area 
21. 
38. 

107. 
6. 

Cnts/sec 
5.000 
9.048 
25.476 
1.389 

uncert 
56.01 
33.70 
11.33 
49.57 

FWHM Suspected 
0.593 - s 
0.371 - s 
1.054 - s 
0.662 - s 
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4889.70 
6922.80 

1221.36 
1728.52 

004 SC20 
0. 
0. 

1-29-2002 9.34.49 AM 
22. 5.238 21.32 0.499 
35. 8.333 16.90 0.698 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

s 
s 

* * * * * * * * * * * * * * 
Nuclide 

CS-137 
CS-137 
CS-137 
CS-137 

* * * * * * * I D E N T I F I E D P E A K S U M M A R Y 
Peak Centroid Background Net Area intensity uncert FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

126.19 
129.66 
146.12 
2647.53 

31.32 
32.19 
36.31 

661.52 

42. 
59. 
64. 
54. 

21. 
0. 
15. 
781. 

5.079 
0.000 
3.571 

185.952 

53.95 
0.00 
95.92 
4.20 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Becquereis 

O F P E A K U S A G E L I B R A R Y 
Peak -

Energy Activity Code MDA value 
kev Becquereis Becquereis comments 

0.980 
1.010 
0.192s 
1.112 

CS-137 4.2775E+05 661.62 4.277E+05 ( 5.972E+03 
32.19 0.000E+00 % 7.296E+04 
31.82 2.662E+05 - 1.464E+05 
36.40 3.116E+05 - 2.717E+05 

( - This peak used in the nuclide activity average. 

j 

? 
@ 
% 
$ 

& 

P 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

G 
G 
G 
G 

ORTEC 
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Spectrum name: 004 SC20 1-29-2002 9 .34.49 AM.An 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron Act iva t ion 
I - Fission product 
N - Natural ly occurr ing isotope 
P - Photon Reaction 
C - Charged Par t ic le Reaction 
M - NO MDA ca lcu la t ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak Codes: 
G -
X -
p -
S -
D -
K -
A -
c -

Gamma Ray 
x-Ray 
Positron Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 
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004 SC20 1-29-2002 9.34.49 AM 

* * * * * S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
Uncertainty 1 Sigma 
Counting Total 

I N S A M P L E 

4.204E+00SG 4.592E+005K CS-137 4.2775E+05 
< - MDA value p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 

A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 
Fa i l ed f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

S U M M A R Y 
T o t a l A c t i v i t y ( 2.3 t o 1997.0 kev) 4.2774569E+05 

B 
c 
F 
H 

Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Superv isor 

Labo ra to ry : ORTEC 
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007 SC23 1-29-2002 9 .48 .40 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 15:26:44 Page 1 
ORTEC ' Spectrum name: 007 SC23 1-29-2002 9 .48.40 AM.An 

Sample descr ip t ion 
SC23 

Spectrum Filename: C:\Gammavision\007 SC23 1-29-2002 9.48.40 AM.Anl 

Acquis i t ion in format i 
S tar t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

on 
29-Jan-2002 0 9 : 4 8 : 4 1 
4 
5 

15.60 % 
1 

Detector system 
digiDART USE lb 

Ca l ib ra t ion 
Fi1ename: neweucal.clb 

Energy Cal ib ra t ion 
Created: 
zero o f f se t : 
Gai n : 
Quadratic: 

E f f ic iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
S tar t channel: 
Stop channel: 
Peak re jec t ion l eve l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 
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007 SC23 1-29-2002 9.48.40 AM 

Random er ro r : 
Systematic e r ro r : 
Fraction L imi t : 
Background w id th : 

Half l i ves decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

Corrections 
Decay correct t o date: 
Decay during acqu is i t i on : 
Decay during co l l ec t i on : 
True coincidence correct ion 
Peaked background correct ion 
Absorption ( i n t e r n a l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum), 

12, 
2, 
0 

: 
m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy ca l i b ra t i on 
Normalized d i f f : 0.2421 

* * * * * * * * * * * * U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

************ P E A K S U M M A R Y 
intensity uncert FWHM Suspected 
Cts/Sec 1 Sigma % kev Nuclide 

74.65 
96.46 

124.03 
182.93 
260.98 
327.13 
473.81 
511.67 
631.76 
638.95 
664.42 
866.66 
872.46 
1033.09 
1102.56 
1676.09 
1735.58 
1741.66 
1746.16 
2063.96 
2635.56 
2647.39 
2770.03 

18.43 
23.89 
30.78 
45.51 
65.03 
81.57 
118.25 
127.72 
157.72 
159.51 
165.91 
216.55 
218.00 
258.08 
275.44 
418.80 
433.69 
435.21 
436.33 
515.72 
658.88 
661.83 
692.12 

43. 
41. 
31. 
30. 
56. 
63. 
93. 
34. 
74. 
88. 
47. 
70. 
56. 
24. 
36. 
22. 
35. 
40. 
30. 
13. 
10. 
30. 
13. 

28. 
42. 
13. 
9. 

29. 
28. 
38. 
13. 
21. 
29. 
35. 
17. 
12. 
15. 
18. 
16. 
17. 
17. 
13. 
12. 
9. 
42. 
17. 

6.754 
9.913 
3.160 
2.133 
6.793 
6.556 
8.926 
3.081 
4.869 
6.859 
8.373 
3.926 
2.738 
3.673 
4.265 
3.791 
4.023 
4.062 
2.986 
2.962 
2.171 
9.966 
4.068 

41.11 
31.37 
69.10 
92.30 
50.20 
50.67 
49.58 
69.23 
63.36 
49.48 
39.10 
75.73 
96.55 
53.43 
62.36 
55.32 
54.94 
57.41 
67.99 
54.41 
58.61 
24.01 
42.62 

0.625 
0.709 
0.795 
0.303 
0.248 
0.444 
0.647 
0.689 
1.031 
1.031 
0.714 
1.044 
1.044 
0.339 
0.483 
0.845 
1.109 
1.110 
1.110 
0.479 
1.207 
1.209 
0.645 

s 
s 
s 
s 
s 
s 
s 
s 
D 
D 

D 
D 
S 
S 
S 
D 
D 
D 
5 
D 
D 

ORTEC 
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Spectrum name: 007 SC23 1-29-2002 9.48.40 AM.An 

FWHM suspected 
0.512 - s 
0.487 - s 
0.284 - s 
0.447 - s 

Channel 
2943.13 
3296.12 
3333.32 
3839.84 

Energy Background 
735.36 11. 
823.52 28. 
832.81 6. 
959.29 8. 

Net area 
10. 
50. 
13. 
9. 

Cnts/sec 
2.449 
11.848 
3.120 
2.093 

uncert 
57.43 
28.89 
38.58 
58.31 
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3872.33 
3930.60 
4483.81 
7062.80 

967.40 
981.95 

1120.05 
1763.43 

007 SC23 1-29-2002 9.48 
5. 6. 1.422 
9. 24. 5.687 
7. 94. 22.275 
0. 116. 27.488 

40 AM 
66.67 
32.27 
11.92 
9.28 

0.591 -
0.677 -
0.832 -
1.667 -

s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CO-60 4695.64 1172.93 
CO-60 5333.19 1332.03 

s - Peak fails shape tests. 

D - Peak area deconvoluted. 

4. 
12. 

243. 
228. 

57.504 
54.107 

6.72 
7.69 

* * * * * S U M M A R Y 
- Nuc l ide - Average 
Name Code A c t i v i t y 

Becquerels 

O F L I B P E A K U S A G E 

Energy 
kev 

R A R Y 
Peak -

Activity code MDA value 
Becquerels Becquerels Comments 

1.262 
1.428 

CO-60 

( -

t _ 

7 _ 
@ -
% -
$ -

+ -

& -

P -

1.8783E+05 1332.51 1.923E+05 ( 4.511E+03 
1173.23 1.833E+05 ( 2.634E+03 

Th i s peak used i n the n u c l i d e a c t i v i t y average. 

Peak i s t oo wide , but o n l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve du r i ng deconvo lu t i on . 
Peak i s too narrow. 
Peak i s t oo wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak o f t h i s n u c l i d e 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h igher than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak ou t s i de a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

G 
G 

Nuclide Codes: 
T - Thermal Neutron Activation 

Peak Codes: 
G - Gamma Ray 

ORTEC g v - i ( 
ORTEC 

F - Fast Neutron A c t i v a t i o n x 
I - F i s s i o n Product P 
N - N a t u r a l l y Occur r ing i so tope S 
p - Photon React ion D 
C - Charged P a r t i c l e React ion K 
M - NO MDA c a l c u l a t i o n A 
R - Coinc idence Corrected C 
H - H a l f l i f e l i m i t exceeded 

63) wan32 G53W2.01 15-FEB-2002 15:26:44 Page 4 
Spectrum name: 007 SC23 1-29-2002 9.48.40 AM.An 

x-Ray 
Pos i t r on Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 
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* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

CO-60 1.8783E+05 5.104E+00* 5.429E+00* 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - F a i l e d f r a c t i o n o r key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 1.8782680E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Superv isor 

Labora to ry : ORTEC 

007 SC23 1-29-2002 9 .48.40 AM 
O F N U C L I D E S I N S A M P L E * * * * * 
uncertainty 1 Sigma 
Counti ng Total 
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002 SC22-2 1-29-2002 1.11.50 PM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 1 
ORTEC spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

sample d e s c r i p t i o n 
SC22-2 

spectrum Fi lename: C:\GammaVision\002 SC22-2 1-29-2002 1.11.50 PM.Anl 

Acquis i t ion in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

on 
29-Jan-2002 13:11:50 
4 
5 

29.60 % 
1 

Detec to r system 
digiDART USE l b 

C a l i b r a t i o n 
Fi lename: 002SC2~1.SPC 

Energy C a l i b r a t i o n 
Created: 
zero o f f s e t : 
Gai n: 
Quadra t i c : 

E f f i c i e n c y C a l i b r a t i o n 
Crea ted : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s r
 I-T les 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 Rev 

Quadrat ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 

( -3.579787E-01*Log(E)A2 ) 

Houston.L ib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 2 
ORTEC Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

002 SC22-2 1-29-2002 1.11.50 PM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 
Decay during acq 
Decay during col 
True coincidence 

energy 

date: 
uisition: 
lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene rgy calibrati 
Normalized 

************ u N I D E 

on 
diff: 

N T I F I 
Peak centroid Background Net 

Channel 

26.96 
33.17 

170.85 
194.79 
209.92 
265.69 
313.88 
353.01 
358.64 
389.03 
494.44 
505.21 
535.14 
625.90 
650.24 
733.96 
803.86 
934.15 
972.44 
993.54 

1021.03 
1041.54 
1123.07 

NO 
NO 
NO 

0.1921 

ED P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

6.78 
8.33 
42.64 
48.75 
52.48 
66.43 
78.49 
88.26 
89.67 
97.29 
123.44 
126.14 
133.85 
156.55 
162.64 
183.59 
201.08 
233.67 
243.01 
248.53 
255.41 
260.54 
280.93 

97. 
192. 
167. 
93. 
70. 
79. 

110. 
77. 

121. 
116. 
743. 
112. 
58. 
88. 
88. 
49. 
43. 
61. 
59. 
74. 
47. 
40. 
42. 

96. 
80. 
79. 
53. 
28. 
24. 
34. 
27. 
30. 
34. 

249. 
18. 
12. 
21. 
22. 
24. 
12. 
30. 
21. 
60. 
18. 
14. 
27. 

27.250 
22.683 
22.408 
15.004 
7.955 
6.960 
9.659 
7.768 
8.607 
9.659 
70.849 
5.182 
3.409 
5.871 
6.392 
6.818 
3.409 
8.617 
5.933 
17.140 
5.208 
3.977 
7.765 

Comments 

S U M M 
Uncert 
Sigma % 

17.76 
26.98 
25.77 
29.28 
52.33 
60.99 
54.68 
49.25 
54.41 
51.34 
16.70 
85.24 
94.28 
77.45 
69.39 
47.54 
82.50 
49.17 
56.47 
28.40 
59.61 
74.00 
43.05 

A R Y 
FWHM 
kev 

0.652 
0.654 
0.686 
0.691 
0.767 
0.320 
0.325 
0.728 
0.729 
0.768 
0.761 
0.763 
0.550 
0.479 
0.302 
0.694 
0.312 
0.223 
0.869 
0.543 
0.396 
0.252 
0.400 

***********^ 

Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
D 
D 

s 
S 
D 
D 

D 
D 

S 
S 
S 
s 
s 
s 
D 
s 
s 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 3 

Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

FWHM Suspected 
0.464 - s 
0.395 - s 
0.307 - s 
0.336 - s 

Channel 
1185.50 
1281.51 
1692.88 
1745.20 

Energy 
296.55 
320.57 
423.48 
436.56 

Background 
68. 
31. 
20. 
15. 

Net area 
54. 
10. 
16. 
10. 

Cnts/sec 
15.341 
2.936 
4.545 
2.794 

uncert 
32.85 
87.57 
49.48 
66.45 
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1804.84 
1844.42 
2082.97 
2161.28 
2478.02 
2576.81 
2617.56 
2649.17 
2766.12 
2938.41 
3014.50 
3117.69 
3367.54 
3471.90 
3859.48 
4076.15 
4346.85 
4451.55 
4485.97 
4868.67 
5636.89 
7063.55 

451.48 
461.38 
521.06 
540.64 
619.87 
644.58 
654.77 
662.68 
691.93 
735.02 
754.05 
779.87 
842.35 
868.54 
965.31 
1019.56 
1087.22 
1113.34 
1122.04 
1217.74 
1409.76 
1766.48 

002 
15. 
27. 
13. 
18. 
25. 
12. 
14. 
33. 
12. 
13. 

5. 
38. 
13. 
41. 
29. 

7. 
35. 
28. 
15. 
15. 
14. 

0. 

SC22-2 1-25 
11. 
21. 
17. 

9. 
38. 
16. 

9. 
54. 
8. 

19. 
11. 

266. 
10. 
75. 

246. 
18. 

166. 
188. 

89. 
13. 

288. 
91. 

J-2002 1.11 
3.078 
6.108 
4.972 
2.557 

10.701 
4.545 
2.557 

15.341 
2.367 
5.540 
3.030 

75.492 
2.888 

21.165 
69.793 

5.114 
47.053 
53.314 
25.426 

3.780 
81.882 
25.852 

.50 PM 
61.02 
46.38 
40 .91 
81.65 
31.77 
42.39 
69.68 
26.71 
69.57 
37.42 
45.07 

6.96 
60 .61 
16.84 

7.10 
35.72 
9.28 
8.33 

15.20 
49 .11 

6.17 
10.48 

0.524 
0.345 
0.719 
0.464 
0.362 
0.658 
0.607 
1.042 
0.429 
0.484 
0.441 
1.320 
0.431 
1.389 
1.463 
0.344 
1.553 
1.573 
0.979 
1.647 
1.779 
1.071 

s 
s 
s 
s 
s 
s 
s 

s 
s 
s 

D 
D 
5 
D 
D 

D 
D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area Intensity uncert FWHM 

Channel Energy counts Counts Cts/Sec 1 Sigma % kev 

EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 

158.12 
160.52 
181.63 
186.42 
486.91 
978.11 
1377.67 
1643.67 
1776.69 
3113.85 
3467.67 
3853.98 
4341.04 
4357.11 

39.52 
40.12 
45.40 
46.60 
121.78 
244.67 
344.63 
411.17 
444.44 
778.90 
867.39 
964.00 
1085.80 
1089.82 

335. 
272. 
141. 
169. 
317. 
123. 
61. 
71. 
48. 
296. 
96. 

245. 
177. 
109. 

97. 
163. 
109. 
61. 

1531. 
361. 
1122. 
99. 
122. 
4. 
1. 
7. 

11. 
2. 

27.466 
46.206 
31.055 
17.285 
435.053 
102.582 
318.655 
28.172 
34.659 
1.217 
0.317 
2.011 
3.253 
0.553 

28.65 
16.35 
18.08 
32.84 
3. 
6. 
3. 

04 
82 
27 

D 

21.75 
14.15 
569.87 
1245.91 
314.98 
166.72 
762.08 

0.683D 
0.684D 
688D 
.689D 
759D 
870D 
.215s 
.020 
.219s 
319D 
388D 
.462D 
552D 

0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1.555D 

ORTEC 
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Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

Nuc l ide 
EU-152 
EU-152 
EU-152 
EU-152 

Channel 
4446.09 
4849.28 
5193.00 
5629.94 

Energy 
1112.07 
1212.89 
1298.83 
1408.08 

Background 
195. 

25. 
1 . 

263. 

Net area 
9. 

15. 
0 . 
8. 

Cnts /sec 
2 .421 
4.326 
0.000 
2.190 

uncer t 
234.55 

52.85 
0.00 

299.79 

FWHM 
1.572D 
1.644D 
0.083s 
1.778D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** S U M M A R Y 
- Nuc l ide - Average 
Name Code A c t i v i t y 

P E A K U S A G E O F L I B R A R Y 
p e ak . 

Energy A c t i v i t y Code MDA va lue 
Page 3 



U-152 

( -

Becquerels 

1.3641E+05 

This peak used in 

kev Becquerels B 

40.12 1.307E+05 ( 
121.78 9.513E+05 + 
344.30 1.288E+06 + 
1408.08 0.000E+00 % 
39.52 1.471E+05 ( 
964.00 0.000E+00 % 
1112.07 0.000E+00 % 
778.90 0.000E+00 % 

1085.80 0.000E+00 % 
45.40 2.716E+05 + 
244.67 1.132E+06 + 
867.39 0.000E+00 % 
444.00 1.691E+06 + 
411.09 1.614E+06 + 
46.60 6.386E+05 + 

1089.82 0.000E+00 % 
1299.19 0.000E+00 ? 
1212.89 9.796E+05 + 

ecquerels 

1.916E+04 
3.808E+04 
5.643E+04 
1.187E+05 
4.017E+04 
1.202E+05 
1.317E+05 
1.224E+05 
1.636E+05 
5.681E+04 
9.914E+04 
2.411E+05 
2.626E+05 
3.084E+05 
2.304E+05 
7.603E+05 
1.158E+05 
6.084E+05 

the nuclide activity average. 

Comments 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 

* 

I 

$ 

+ 

& 

p 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

ORTEC 
ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 5 

Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

Nuc l ide Codes: 
T - Thermal Neutron Ac t iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
p - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA ca lcu la t ion 
R - coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
P - Positron Decay 
S - single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - coincidence Peak 

***** S U M M A R Y 
Time of count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counting Total 

I N S A M P L E 

Page 4 



002 SC22-2 1-29-2002 1.11.50 PM 
EU-152 1.3641E+05 1.635E+01* 1.646E+01* 

< - MDA value p r in ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f rac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total A c t i v i t y ( 2.5 to 2000.6 kev) 1.3640727E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Labo rato ry : ORTEC 
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001 SC21-2 1-29-2002 1.10.27 PM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 1 
ORTEC Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 

sample descr ip t ion 
SC21-2 

Spectrum Filename: C:\Gammavision\001 SC21-2 1-29-2002 1.10.27 PM.Anl 

Acquis i t ion information 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

29-jan-2002 13:10:27 
3 
5 

42.00 % 
1 

Detector system 
digiDART USE lb 

Cal ib ra t ion 
Fi1ename: neweucal.clb 

Energy Cal ib ra t ion 
Created: 
zero o f f s e t : 
Gai n: 
Quad r a t i c: 

E f f i c iency ca l i b ra t i on 
created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S ta r t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 2 

Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 

Page 1 

file://C:/Gammavision/001


001 SC21-2 1-29-2002 1.10.27 PM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene 

********** 

rgy Calibration 
Normali zed 

** U N I D E 

diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

27.98 
49.06 
126.37 
143.23 
176.32 
210.22 
231.52 
251.43 
314.79 
512.36 
564.58 
729.72 
842.24 
881.38 
896.59 
1066.61 
1115.99 
1157.39 
1164.05 
1193.86 
1231.49 
1427.28 
1439.25 

NO 
NO 
NO 

0.0978 

ED P E A K 
Area intensity 

Energy Counts counts Cts/Sec 1 

6.76 
12.03 
31.37 
35.58 
43.79 
52.34 
57.66 
62.64 
78.49 
127.89 
140.95 
182.23 
210.37 
220.10 
223.91 
266.40 
278.77 
289.09 
290.75 
298.27 
307.67 
356.37 
359.37 

67. 
138. 
101. 
158. 
179. 
136. 
87. 
105. 
173. 
62. 

162. 
217. 
189. 
189. 
153. 
106. 
117. 
79. 
116. 
46. 
88. 
59. 
71. 

54. 
32. 
27. 
38. 
36. 
47. 
32. 
21. 
75. 
13. 
42. 
36. 
50. 
63. 
51. 
20. 
19. 
28. 
22. 
12. 
23. 
33. 
32. 

18.736 
10.920 
9.195 
13.046 
12.259 
16.207 
11.149 
7.241 

25.747 
4.655 
14.483 
12.529 
17.241 
21.620 
17.484 
6.934 
6.385 
9.763 
7.576 
4.138 
7.931 
11.319 
10.884 

Comments 

S U M M 
uncert 
Sigma % 

28.04 
63.20 
60.83 
61.35 
55.76 
45.38 
47.37 
80.18 
33.44 
83.83 
54.71 
73.98 
52.15 
33.51 
37.21 
75.76 
85.93 
48.13 
72.54 
84.98 
71.75 
37.46 
41.84 

A R Y 
FWHM 
kev 

0.495 
0.293 
0.485 
0.627 
1.012 
0.284 
0.765 
0.394 
0.238 
0.384 
0.315 
0.322 
0.890 
1.044 
1.045 
1.056 
1.060 
1.062 
1.063 
0.414 
0.492 
1.083 
1.084 

************ 

Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
D 
D 
D 
D 
S 
s 
D 
D 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 3 

Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 

Channel 
1468.50 
1582.97 
1682.94 
1736.53 

Energy Background 
366.91 55. 
395.52 88. 
420.51 67. 
433.90 213. 

Net area 
19. 
45. 
21. 

1806. 

Cnts/sec 
6.724 
15.517 
7.356 

622.828 

uncert 
64.51 
42.61 
66.14 
2.85 

FWHM suspected 
0.555 - s 
0.355 - s 
0.698 - s 
1.200 -

Page 2 



1813.98 
1893.16 
2125.76 
2221.56 
2262.49 
2458.46 
2495.95 
2763.16 
2785.98 
2893.69 
3721.94 
3741.10 
3787.19 
4108.20 
4309.35 
4359.92 

453.26 
473.04 
531.16 
555.10 
565.33 
614.29 
623.65 
690.41 
696.11 
723.01 
929.86 
934.64 
946.15 
1026.29 
1076.51 
1089.13 

s - Peak fails shape 

001 
56. 
31. 
91. 
45. 
57. 

112. 
18. 
7. 

18. 
53. 
25. 
56. 
12. 
15. 
6. 
6. 

tests. 
D - Peak area deconvoluted. 

************** J £ 
Nuclide 

CO-60 
CO-60 

1 E N T I F 

SC21-2 1-; 
27. 
21. 
48. 
30. 
38. 

1400. 
14. 
6. 
18. 

1252. 
10. 
24. 
9. 
29. 
7. 
6. 

I E D P 
Peak Centroid Background 
Channel Energy Counts 

4696.65 
5334.47 

1173. 
1332. 

.18 
35 

36. 
19. 

29 

E 

-2002 1.10.27 PM 
9.195 
7.414 

16.552 
10.517 
13.218 
482.759 
4.713 
2.184 
6.207 

431.609 
3.320 
8.116 
3.103 
10.000 
2.471 
2.126 

A K S 
Net Area 
Counts 

813. 
711. 

53.70 
46.57 
44.56 
43.32 
43.95 
3.16 
57.87 
68.01 
47.14 
3.08 

79.84 
49.64 
63.83 
32.53 
62.10 
70.32 

0.771 
0.838 
0.474 
0.573 
0.306 
1.371 
0.331 
0.318 
0.462 
1.562 
1.366 
1.370 
0.411 
0.504 
0.236 
0.662 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
s 

s 
s 
s 
s 
D 
D 
s 
s 
s 
s 

U M M A R Y ************** 
intensity uncert 
Cts/Sec 

280.287 
245.057 

1 Sigma 

3.96 
4.04 

% 
FWHM 
kev 

1.612s 
1.394 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** 5 
- Nuclide -
Name Code Acti vi ty 

Becquerels 

U M M A R Y 
Average 

O F L I B R A R Y P E A K U S A G E 
peak 

Energy Activity Code MDA value 
kev Becquerels Becquerels comments 

CO-60 8.8230E+05 1332.51 8.710E+05 ( 8.259E+03 
1173.23 8.936E+05 @( 9.916E+03 

( - This peak used in the nuclide activity average. 

* 
i 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 

G 
G 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 4 

Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 
@ - Peak i s too wide at FW25M, but ok at FWHM. 
% - Peak f a i l s s e n s i t i v i t y t e s t . 
$ - Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 

f a i l e d one or more q u a l i f i c a t i o n t e s t s . 
+ - Peak a c t i v i t y higher than counting uncerta inty range. 
- - Peak a c t i v i t y lower than counting uncerta inty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centroid i s not close enough to the 

l i b r a r y energy centroid f o r pos i t i ve i d e n t i f i c a t i o n . 
P - Peakbackground subtract ion 

Nuclide Codes: Peak codes: 

Page 3 



001 SC21-2 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n Product 
N - N a t u r a l l y o c c u r r i n g I so tope 
P - Photon React ion 
C - Charged P a r t i c l e React ion 
M - NO MDA C a l c u l a t i o n 
R - Coincidence c o r r e c t e d 
H - H a l f l i f e l i m i t exceeded 

1-29-2002 1.10.27 PM 
G - Gamma Ray 
x - x-Ray 
P - Pos i t r on Decay 
S - Single-Escape 
D - Double-Escape 
K - Key L ine 
A - Not i n Average 
C - Coincidence Peak 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
Uncertainty 1 Sigma 

Counti ng Total 

I N S A M P L E 

CO-60 
< -
A -
B -
C -
F -
H -

2.828E+00S6 3.378E+00* 8.8230E+05 
MDA va lue p r i n t e d . 
A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 
Fa i l ed f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 8.8230350E+05 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Supervisor 

Laboratory: ORTEC 
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USEcology 
FS-TX-02-01 
Source Log 

Date | ^ - ^ ^ I " 

^ • r Q o / — ~ \ 

BKG 
1" 
12" 
36" 

mR/hr 
*'*!-
<o, / 

o -a 
77 

X5P Container # C^c^ •21 n. 
External on pig in mR/hr 1 External on pig Neutron mR/hr j ^ L 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 

/«(T 
MTM 
o-y 

6~T>oc 
3L.o&o 

<'f 

*l 
4 / 
Ai*&- fj> 
C?S<* 
U? 
% 

CPM Alpha 
Direct Beta/Gamma _--!' 

Info on source: 

Sty) 
S / f7C / 

Information on pig: 

•7/L-7& 

/5"3f-

£o6j? 



L 

L 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 2/11/02 Time 1105 

Location Source Survey #26 - # 41 MDA Alpha PPM MPA Beta PPM 

9.8 66.5 
Survey # 

BKG Alpha CPM BKG Beta CPM 
0.45 73 

Alpha Eff 0.33 Beta/Gamma Eff 0.33 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

2 Min CPM 

1 

3 

1 

0 

2 

0 

1 

36 

42 

13 

0 

1 

13 

7 

6 

PPM 
0.2 

3.2 

0.2 

-1.4 

1.7 

-1.4 

0.2 

53.2 

62.3 

18.3 

-1.4 

0.2 

-1.4 

18.3 

9.2 

7.7 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

2 Min CPM 

148 

132 

138 

138 

144 

150 

141 

146 

227 

179 

146 

136 

132 

161 

129 

DPM 

4.2 

-20.0 

-10.9 

-10.9 

-1.8 

7.3 

-6.4 

1.2 

123.9 

51.2 

1.2 

-13.9 

-220.0 

-20.0 

23.9 

-24.5 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 



USEcology 
FS-TX-02-01 
Source Log 

Date 2. ^ £>*. 

y i / \S 

BKG 
1" 
12" 
36" 

L^ 

mR/hr 

/ 
Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

^ - 1 

^ I 

<1 
^ v 

Z . 

a% 
< i 
<*1 
<M 

<l 

ai 
< v l 
<1 
<s,\ 

<.l 

3 0 
. 2 

< I 
f»0 «s 
^o Yv 

A I 
g^~ 

^ / * . -

rk 

o i 2 3 ^ 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 

< l 
< i 
< 1 

ioco 
iZjbOO 

ZC 
1 u b . 

fc*C&>. 

t 

Z.^rv\L 
fe 

&KC 

zf> tn<_ 

4" 

A 
0 ~ ^ 

4^-2-
I^/A 
is/A 
ao 
3># 

/ /O 

3 . r 
#/S~ 
UJA 
^y/A 
3 • 

I 
CPM Alpha 
Direct Beta/Gamma 

T > . ^ 
- 3 L . O . O 

0 . 3 
- l & . 1 

-1.+ 
- I 0 v ° \ 

l . l 
- I 'S 

- 1 . 4 - 1 
1 . 1 

Info on source: 

Information on pig: 

J 

( S i wn*L 
5^*5 

Ml rn 



L 

L 
L 

0" CCC 
A 

L 

CSM7 

L 



L 
I 

L 

L 

L 

L 



L 
L 

L 

L 

L 

L 

L 



L 

L 



L 

L 

L 

L 

L 



USEcology 
FS-TX-02-01 
Source Log 

Date ~2^e\ CT2J 

1/ l^ 

BKG 
1" 
12" 
36" 

mR/hr 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr G7W 

^ . ^ 

ZVfHpr 
AS 

On+ 

S 3 
* 
< I 
^ S ~ 
iOO 

3 V 

i»^«r(L 
A3 

L /K7^ 

55" 
*-
^ n £ 
* s 
<-/p«s--r 

2 6> 
>•» 
S<L/*-»* 

^l^L/"*-"^ 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 

o*8 
0. i 

/ £>C? 

AiSL 
5~0D -It? 

~L~ 
OTL 
<.?^ H"at{ 

Source mR/hr @ 36 inches Q.*> j^L J2S3L O.'b - 2 -
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta •^M -A*4 *fr -**¥*• T^A 
Size of source in cc's T-O 

Weight in grams 3Q 
"2JO 

To 
y~&-

/ $ * 

\<3gRi Alpha v?mltotc-n*-
D^Bt Beta/Gamma 0 P <*/i&t ** 

O^ 
- * - » » . 1 l ' 

5 -3 .^ 
•* \ . 2 l 

&a.3> 
/ ?v 

/ e . j 
^ / . ^ 

- ^ t.H-
- ^ U 

Info on source: 

Ik/fVl L-S 

& 

Information on pig: 

%fi & 

£ o GO 

| 5 3-Z-

<-fo5 9. 

1 ST 

C*l?WlW* 
fo*S 3 

2L7 7 \I 

/ ^5~ 

2srz 

33 8 

tz.ii 

http://tz.ii
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L 

L 

L 

L 
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L 

1 
1 
k— 
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USEcology 
FS-TX-02-01 
Source Log 

Date 2-7-0*4 

y &-V 
& 

BKG 
1" 
12" 
36" ^ 

mR/hr 

WL u Container # 
External on pig in mR/hr 

37 
•C^ 

IS 
^ • ' ^ y#-y ( . ^ <t 

External on pig Neutron mR/hr M * M AL L\ U 
Contact open pig mR/hr ^ 2 ^ . q 4.% k£ O 
Beta on open pig mR/hr 0/W ^ ^ i£L 10 d&- TT 

Table Readings 
^ \ < 3 ^ cV 

Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 

< . - 3 l 

^..a 
^,\ 

C* 
A. 
X 

/ ( V j 
X. 

A 
X 

Source mR/hr @ 36 inches £.oS- £; ,o5 .A. 
Smear PPM per 100 cmA2 Alpha &. J2£_ 
Smear PPM per 100 cmA2 Beta M A- <lCEff 

"W Size of source in cc's 36 K1- 3o_ 10 l o 
Weight in grams j y L IO T * i£L J<2_ X 

-$•100 1 J*&- \ ^ 3 | 4 ^ g ? . ^ 
^ . 1 -

+4-P- < Alpha o Q W / n q ^ 1 P/ar* 
Beta/Gamma fl()m//(H) c^ -VS.V 10}f>X> lp0iffO> 

-U6.0 
Info on source: 

Sl3.<\ -aMr.3 

A/otf£_ 

Information on pig: 

/U) N ^ 

' « 

e ^ 



• • n 





L_ 







USEcology 
FS-TX-02-01 
Source Log 

Date 11% in. 

wO^ £L &s> mc* 

BKG 
r 
\r_ 
36" ^ 

mR/hr 

Container # ytu •ua. ^L H£_ 3E 
External on pig in mR/hr ^ 

^ External on pig Neutron mR/hr 
Contact open pig mR/hr <?ttf 20 
Beta on open pig mR/hr O/W \£oo 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 
> t C 
ICPM Alpha 
Pirect Beta/Gamma 

\o 
I 

O.T 
VkOO ' 
<K& 
% 
% • 

v- I I I I 
Info on source: 

I fytM 
Information on pig: 

7Z %5/DOO &>C«S(£. </'f 

3,bM 
S^r Serine) 





US Ecology 
FS-TX-02-01 
Source Log 

Pate re^p-aa BKG 
1" 
12" 
36" 

mR/hr 
0>Q> 
<D'£s 

O'oL 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

^ 3 
^ / 
^ / 
S~ 

/ • r 

Picture 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
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Smear Survey Results 

Model 2929 

RWP GN02-001 

Location Source Leak Rate 

Survey # 

S/N# 1716000 Cal Due 7/14/02 

2/16/02 Time 1415 

MPA Alpha PPM MPA Beta PPM 
10 67.2 
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Source Log 
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Smear Survey Results 

S/N # 1716000 Cal Due 7/14/02 

3/6/02 Time 1635 

Sources MDAAiPhaPPM MDA Beta PPM 
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Source Log 
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Source Log 
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External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 
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Source mR/hr @ 36 inches V?, 
Size of source in cc's 

Weight in grams 

?*: 
/ * 
o 

ICPM Alpha 
Direct Beta/Gamma 

Info on source: 

TIP-

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

ttp.l 
S5."b 
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Acquired: 3/11/2002 11:10:46 AM Real Time: 10.00 s. Live Time; 7.78 s. 
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Page 
I S File 
I - Date 
R Time 
I ration 

1 
Casel 
February 16 
3:07:00 PM 
00:00:15 

Nuclide 
Eu-152 

MicroShield v5.01 (5.01-00036) 
U.S. Ecology 

2002 

Case Title: gni s 
Description: eu-152 small sources 
Geometry: 13 - Rectangular Volume 

File Ref 
Date 

By 
Checked 

-Tte 
tA 

S o u r c e D i m e n s i o n s 
Leng th 1.27 cm 0 .5 i n 
Width 2 .54 cm 1.0 i n 
H e i g h t 2 .54 cm 1.0 in 

Dose Points 

•X # 1 

# 2 

# 3 

X 
3 . 81 
1 . 5 

31 . 75 
1 ft 0.5 

92 . 71 
3 ft 0.5 

cm 
in 
cm 
in 
cm 
in 

Shie 

Y 
1 . 27 
0 . 5 

1 . 27 
0 . 5 

1 . 27 
0 . 5 

Ids 

cm 
in 
cm 
in 
cm 
in 

Shield Name Dimension Materia 
Source 
Air Gap 

5 in 3 Water 
Air 

Z 
1.2 7 cm 
0 . 5 in 

1.27 cm 
0.5 in 

1.27 cm 
0.5 in 

1 Density 
1 
0.00122 

Source Input 
Grouping Method Standard Indices 

Number of Groups 25 
Lower Energy Cutoff : 0.015 
Photons < 0.015 : Excluded 

Library : Grove 
Curies bacqnerels uCi/cm3 

5000e-004 3,1450e+007 1.0374e+002 : 
Bq/cni3 

8384e+006 

Buildup 
The material reference is Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Results - Dose Point # 1 
Energy 
MeV 

0 . 
0 . 
0 

04 
05 
. 1 
. 2 
. 3 
.4 

Activity 
photons/sec 

1 
4 
8 
2 

861e+07 
653e+06 
942e+06 
357e+06 
504e+06 
976e+06 

Fluence Rate 
MeV/cmVsflC 
No BuiIdnp 
4.775e+03 
1.522e+03 
6.007e+03 
3.223e+03 
1.762e+04 
5.500e+03 

(1.5,0.5,0.5) in 
Fluence Rate 
MeV/cmVsec 
With Buildup 
6.017e+03 
1.920e+03 
7.110e+03 
3.573e+03 
1.903e+04 
5.852e+03 

Exposure Rate 
mR/hr 

NQ Buildup 
2.112G+01 
4,054e+00 
9.191e+00 
5.689e+00 
3.343e+01 
1.072e+01 

Exposure Rate 
mR/hr 

Wi th Buildup 
2.661e+01 
5,114e+00 
1.088e+01 
6.305e+00 
3.609e+01 
1.140e+01 



P^ge 
r s File 
Ran Date 
Run Time 
I ration 

)rgy 
MeV 

0 , 5 
0 
0 
l 
l 

6 
8 
0 
5 

DTALS: 

inergy 

M R V 

0 . 04 0 . 05 
0 , 1 
0 
0 
0 
0 
0 
0 
1 

) 

2 
3 
4 
5 
6 
8 
0 
5 

TOTALS: 

Energy 
MeV 

0 . 04 
0 . 05 
0 . 1 
0 . 2 
0. 3 
0 . 4 
0. 5 
0 . 6 
0. 8 
1 . 0 
1 , 5 

"3T/ ^LS: 

2 
Casel 
February 16 
3:07:00 PM 
00:00:15 

Activitv 
photons/sec 

1.774e+05 
1 
5 
1 
7 

334e+06 
600e+06 
346e+07 
296e+06 

7.290e+07 

Resu 
Activitv 

photons/sec 

1.861e+07 
4 
8 
2 
8 
1 
1 
1 
5 
1 
7 

653e+06 
942e+06 
357e+06 
504e+06 
976e+06 
774e+05 
334e+06 
600e+06 
346e+07 
296e+06 

7.290e+07 

Resu 
Activity 

photons/sec 

1.861e+07 
4 
8 
2 
8 
1 
1 
1 
5 
1 
7 

7 

653e+06 
942e+06 
357e+06 
504e+06 
976e+06 
774e+05 
334e+06 
600e+06 
346e+07 
296e+06 

290e+07 

, 2002 

Fluence Rate 
MeV/cmVsec 
No Buildup 
6.203e+02 
5.619e+03 
3.166e+04 
9.553e+04 
7.828e+04 

2.504e+05 

Fluence Rste 
MGV/rmVsfin 
With Buildnp 
6.539e+02 
5 
3 
9 
8 

884e+03 
285e+04 
859e+04 
010e+04 

2.616e+05 

Its - Dose Point # 2 - (12 
Fluence Rate 
MeV/Cm2/SeC 
No Buildup 
5.204e+01 
1 
6 
3 
1 
6 
6 
6 
3 
1 
8 

663e+01 
589e+01 
543e+01 
940e+02 
060e+01 
840e+00 
199e+01 
495e+02 
055e+03 
656e+02 

2.764e+03 

Fluence Rate 
MeV/cmVser: 
With Buildup 
6 . 756e+01 
2 
7 
3 
2 
6 
7 
6 
3 
1 
8 

160e+01 
966e+01 
979e+01 
115e+02 
500e+01 
258e+00 
530e+01 
644e+02 
094e+03 
883e+02 

2.904e+03 

Its - Dose Point # 3 - (36 
Fluence Rate 
MeV/rmVsec 
Nc Buildup 
5.837e+00 
1 
7 
4 
2 
6 
7 
7 
3 
1 
9 

3 

871e+00 
438e+00 
009e+00 
198e+01 
871e+00 
761e-01 
038e+00 
971e+01 
200e+02 
850e+01 

140e+02 

Fluence Rate 
MeV/cmVsen 
With Buildup 
7 . 806e + 00 
2 
9 
4 
2 
7 
8 
7 
4 
1 
1 

3 

502e+00 
183e+00 
561e+00 
419e+01 
428e+00 
290e-01 
456e+00 
159e+01 
248e+02 
014e+02 

317e+02 

Exposure Rate 
mR/hr 

No Buildup 
1.218e+00 
1.097e+01 
6.021e+01 
1.761e+02 
1.317e+02 

4.644e+02 

5 , 0 . 5 , 0 . 5 ) in 
Exposure Rate 

mR/hr 
No Buildup 
2.301e-01 
4.431e-02 
1.008e-01 
6.254e-02 
3.680e-01 
1.181e-01 
1.343e-02 
1.210e-01 
6,648e-01 
1.945e+00 
1.456e+00 

5.125e+00 

5 , 0 . 5 , 0 . 5 ) in 
Exposure Rate 

mR/hr 
No Buildup 
2.581e-02 
4.983e-03 
1.138e-02 
7.076e-03 
4.169e-02 
1.339e-02 
1.523e-03 
1.374e-02 
7,553e-02 
2.212e-01 
1.657e-01 

5.820e-01 

Exposure RatR 
mR/hr. 

With Bui Idup 
1 . 283e+00 
1.149e+01 
6.248e+01 
1.817e+02 
1.348e+02 

4.882e+02 

Exposure Rate 
mR/hr 

With Buildup. 
2.988e-01 
5.755e-02 
1.2198-01 
7.024e-02 
4.0128-01 
1.266e-01 
1.425e-02 
1.275e-01 
6.9318-01 
2.016e+00 
1,495e+00 

5.421e+00 

Exposure Rate 
mR/hr 

Wi th Bui ldup 
3.452e-02 
6.665e-03 
1.405e-02 
8.050e-03 
4.589e-02 
1.447e-02 
1.627e-03 
1.455e-02 
7.911e-02 
2.3018-01 
1.706e-01 

6.1968-01 
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J 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear-BfWF per jflB9fi*2 Alpha 
Smear DPJM per 1088SmA2 Beta 
Size of source in cc's 

Weight in grams 
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Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 1/2S/02 Time 0900 

Location Source Smears MDA Alpha MDA Beta 

Survey # 

BKG Alpha BKG Beta 
0.3 76 

Alpha Eff 0.30414 Beta/Gamma Eff 0.33 
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14 
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22 

23 
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25 

2 Min CPM 
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2 

0 

0 

DPM 

3.9 

2.3 

2.3 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 

-1.0 
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22 
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25 

2 Min CPM 

143.00 
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141 
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DPM 

-12.6 

-24.7 

-15.6 

17.4 

22.0 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-227.7 

-2277 
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002 5BKG 1-2o-2002 10.01.54 AM 

5BKG 

100 

•+ - * 

c 
o 
O 

1025.00 
Energy (keV) 

Acquired: 1/28/2002 10:01:54 AM 
File: C:\GAMMAV~1\002 5BKG 1-28-2002 10.01.54 AM.Spc 
Detector: #1 digiDART USE 1b 

1537.00 

Real Time: 5.00 s. 

2049.00 

Live Time: 4.38 s. 
Channels: 8192 
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) USEcology 
FS-TX-02-01 
Source Log 
Date: l~Jb~6l 

Container # 
External on pig in mR/hr 

Co 
&<c* 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear |?FM per 1lJLMWuA2 Alpha 
SmearJ3yB££per 10»WiA2 Beta 
Size of source in cc's 

Weight in grams 

n,KG 
BKC 
m<(> 

o 
3oK 
9 
H 

|Loaded Pig mR/hr BKL 

Info on source: 

IH BO 
G<?3 i 

• 

Information on pig: 
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Dig A Dart Info: 

J 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 1/25/02 Time 0900 

Location SOURCE # 6 SMEAR MDA Alpha MDA Beta 

Survey # 
BKG Alpha BKG Beta 

0.3 76 

Alpha Eff 0.30414 Beta/Gamma Eff 0.33 
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-1.0 

-1.0 
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USEcology 
FS-TX-02-01 
Source Log 
Date:y, 2 g. 6^ 

115: < ^ 

Container # 
External on pig in mR/hr 

1 
VO/^777* 

External on pig Neutron mR/hr « f / a,/ /firi^ 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 

W o " 
JT9 

"̂ 7£E 21̂  Source mR/hr @ 1 inch \z~Lc. M-
Source mR/hr @ 12 inches 'Qjyt.o JLZ- ~&£ 

&& ITT 
Source mR/hr @ 36 inches ) ^ C~ 3. /»9~ IZI 
Smear PPM per 100 cmA2 Alpha /.e* 
Smear PPM per 100 cmA2 Beta 

11 Size of source in cc's I O L*> 
T Weight in grams J2. 

|Loaded Pig mR/hr V£. /#X- ^t. 
Info on source: 

A G / J 0 / D O * ^ «J0d£-

Co 131 
Information on pig: 

>/ /ye*. 

IIO 
• i 

CO 00 C$137 C6-01 

d/O&Jvc; 
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Pig A Part Info: 
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Smear Survey Results 

Model 2929 S/N # 1716000 Cal Pue 7/14/02 

RWP GN02-001 01/28/2002 16:02 

Location Source Leak Rate Test MDA Alpha PPM MPA Beta PPM 

7 68 
Survey # 

BKG Alpha CPM BKGBetaCPM 
0.05 74 

Alpha Eff 0.33 Beta/Gamma Eff 0.33 
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1 
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3 

0 

3 

0 

18 

36 

2 

26 

PPM 

4.39 

2.88 

1.36 

5.91 

4.39 

-0.15 

4.39 

-0.15 

27.12 

54.39 

2.88 

39.24 
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14 
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22 
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2 Min CPM 
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150 

134 
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136 

108 

144 

142 

156 

144 
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149 

PPM 

-9.1 

3.0 

-21.2 

-21.2 

-18.2 

-60.6 

-6.1 

-9.1 

12.1 

-6.1 

15.2 

1.5 
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003 SC7 1-26-2002 10.53.21 AM 
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Acquired: 1/28/2002 10:53:22 AM 
File: C:\GAMMAV~1\003 SC7 1-28-2002 10.53.21 AM.Spc 
Detector: #1 digiDART USE 1b 

1537.00 2049.00 

Real Time: 5.00 s. Live Time: 1.10 s. 
Channels: 8192 
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004 SC8 1-26-^002 11.06.07 AM 

SC8 

100 

CO 

c 
o 
O 

1025.00 
Energy (keV) 

Acquired: 1/28/2002 11:06:06 AM Real Time: 5.00 s. Live Time: 4.08 s. 
File: C:\GAMMAV~1\004SC8 1-28-2002 11.06.07AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2049.00 
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005 SC9 1 -28-^02 11.20.47 AM 
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Acquired: 1/28/2002 11:20:46 AM Real Time: 5.00 s. Live Time: 4.22 s. 
File: C:\GAMMAV~1\005 SC9 1-28-2002 11.20.47 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2049.00 
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006 SC10 1-2o-2002 11.30.40 AM 
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Acquired: 1/28/2002 11:30:41 AM 
File: C:\GAMMAV~1\006 SC10 1-28-2002 11.30.40 AM.Spc 
Detector: #1 digiDART USE 1b 

2049.00 

Real Time: 5.00 s. Live Time: 3.84 s. 
Channels: 8192 
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Acquired: 1/28/2002 11:39:10 AM 
File: C:\GAMMAV~1\007SC11 1-28-2002 11.39.10 AM.Spc 
Detector: #1 digiDART USE 1b 

1537.00 

Real Time: 5.00 s. 

2049.00 

Live Time: 4.26 s. 
Channels: 8192 
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^v 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 

Table Readings rCiff/*1 5 * 
Source mR/hr @ finch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear BPW per 100 cmA2 Alpha 
Smear-BPW per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 
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Smear Survey Results 

Model 2929 

RWP GN02-001 

Location 

Survey # 

S/N # 1716000 
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01/31/2002 

MDA Alpha PPM 
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-1.9 
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-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

41.6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 Min CPM 

J ! / 

fU \ , 
'• hi n ——' 

1 
156 

PPM 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 

-212.1 
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-212.1 
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Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

mCi 
A1 
Value 
mCi 

mCi 
A2 
Value 
mCi 

IS IT 
Type A 
yes if 
<1 

is it 
AU 
yes if 
<1 

is it 
AS 
yes if 
<1 

is it 
BS 
yes if <1 

is it 
CS 
yes if 
<1 

8.11 E+04 
8.11 E+04 

2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 
243E+04 

1.08E+04 

1.08E+04 
8.11E+03 
8.11E+03 

1.35E+04 
1.35E+04 

2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 
2.43E+04 

1.08E+04 

1.08E+04 
1.08E+01 
1.08E+01 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
8.23E-09 
3.50E-08 
6.17E-09 
0.00E+00 
0.00E+00 
8.34E-09 

0.00E+00 
1.16E-07 
8.59E-04 
1.85E-03 

A Unstable 
A Unstable 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 
#VALUE! 

0.01 
0.0425 
0.0075 

0 
#VALUE! 
0.009009 

0.0375 
0.0625 

na 
na 

A unstable 
a unstable 
a unstable 
a unstable 
a unstable 

a-unstable 
a-unstable 
a unstable 
a unstable 
a unstable 

Total Type Fractions 2.72E-03 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 
8 

31 
22 

5.41E+04 1.35E+04 1.19E-05 0.032 A Unstable 

5.41 E+04 
1.08E+04, 

1.35E+04 
J.08E+04 

1.08E+Q*$p8E+04 
1.08E+04 
1.08E+04 
1.08E+04 
2.43E+04 

n.08E+04 
108E+04 
1.08E+04 
2.43E+04 

1.14E-05 
1.20E-04 
4.63E-06 
1.16E-06 
926E-06 
1.85E-05 
1 65E-07 

5.120167 
130 

5 
1.25 

10 
66.66667 

2 

same for a 
1.86E-01 
7.14E-03 
1.79E-03 
1.43E-02 
2.86E-01 

a stable 

0.116367 
A-Stable 
a stable 
a stable 
astable 
a stable 

B Stable 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

mCi mCi IS IT is it is it is it is it 
A1 A2 Type A AU AS BS CS 
Value Value yes if yes if yes if yes if <1 yes if 
mCi mCi <1 <1 <1 <1 

5.41 E+03 2.70E+03 9.63E-02 6500 na 1.73E+00 0.037143 Class c 

Drum 1 
A-Unstable 

18 500 83 7506 40 138 5520 1986 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

54100 
54100 

1.08E+04 
2.43E+04 
5.41 E+04 

5.41 E+03 
1.62E+04 
5.41 E+05 
1.08E+06 
8.11 E+04 

5.41 
5.41 

1.08E+04 
2.43E+04 
1.35E+04 

2.70E+03 
2.43E+02 
1.35E+04 
5.41 E+04 
1.35E+04 

2.50E-06 
2.50E-06 
4.63E-10 
6.17E-11 
3.70E-07 

5.01 E-08 
0.00E+00 
6.67E-09 
1.25E-08 

0.00E+00 

0.003378 
0.003378 

0.001 
0.000375 

0.25 

0.844595 
A Unstable 

0.022523 
0.422297 

A Unstable 

A Unstable 
A Unstable 
a unstable 
a unstable 
a- unstable 

3.38E-02 A-Unstable 
A Unstable 
A Unstable 
A Unstable 
A Unstable 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

mCi 
A1 
Value 
mCi 

mCi 
A2 
Value 
mCi 

IS IT 
Type A 
yes if 
<1 

is it 
AU 
yes if 
<1 

is it 
AS 
yes if 
<1 

is it 
BS 
yes if <1 

is it 
CS 
yes if 
<1 
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Source Number 
GNB 1-1 
GNB1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

mCi mCi IS IT is it is it is it is it 
A1 A2 Type A AU AS BS CS 
Value Value yes if yes if yes if yes if <1 yes if 
mCi mCi <1 <1 <1 <1 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

Basis of Radionuclide 

Digidart 
SAM-935 
SAM-935 
SAM-935 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
On source 
Digidart 
Digidart 

Radionuclide 
Isotope 

Cs-137 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Cs-137 
Cs-137 

Basis of activity 

Same as 9 
Beta Conversion 
Beta Conversion 
Beta Conversion 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
Beta Conv. 
ON SOURCE 
MICRO SHIELD 

Activity 
mCi 

2.00E-02 
0.015 
0.015 
0.015 

5.4 
8.6 

10.7 
9 

7.5 
10.7 

9 
7.5 

9 
10.7 

9 
9 

7.5 
9 

7.5 
7.5 

11.25 
2.00E-02 
3.00E-01 

uCi/cc 
Class AU 
Limit 
uCi/cc 

1 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

1 
1 

Class AS 
Limit 
uCi/cc 

1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
1 

Class BS 
Limit 
uCi/cc 

44 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
44 
44 

Class CS 
Limit 
uCi/cc 

4600 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
7000 
4600 
4600 

SET aside 
Greater than Clas 
or Greater than T 

25 
42 

On Source 
Strong Beta 

Cs-137 
Sr-90 

micro shield 
Beta Conversion 

18,000 
162 

1 1 
0.04 NA 

44 
150 

4600 
7000 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

Basis of Radionuclide 

On Source 
On Source 
Dead 
Dead 
Dead 
Dead 
SAM-935 
SAM-935 
SAM-935 
SAM-935 
SAM-935 
Dead 
Digidart 
Digidart 
SAM-935 
On Source 
On Source 

Radionuclide 
Isotope 

1-131 
1-131 
na 
Gd-153 
Gd-153 
lr-192 
Sr-90 
Eu-152 
Eu-152 
Eu-152 
Eu-152 
1-131 
Co-60 
Cs-137 
CO-60 
Th-228 
Th-228 

Basis of activity 

on Source w/11/2 
on Source w/t 1/2 
na 

1/5sc34 
MICRO SHIELD 
3/4 sc 33 
dead 

direct reading 
MICRO SHIELD 
1/10 sc24 
ON SOURCE 
ON SOURCE 

Activity 
mCi 

na 

dead 

0 
0 

2.00E-04 
8.50E-04 
1.50E-04 

0 

9.01 E-05 
1.50E-04 
1.25E-03 
9.28E-03 
2.00E-02 

uCi/cc 
Class AU 
Limit 
uCi/cc 

1 
1 

AU 
AU 
AU 
AU 

0.04 
1 
1 
1 
1 

AU 
1 
1 
1 
1 
1 

Class AS 
Limit 
uCi/cc 

NA 
none 
none 
none 
none 

700 
1 

700 
na 
na 

Class BS 
Limit 
uCi/cc 

150 
na 
na 
na 
na 

na 
44 

NA 
na 
na 

Class CS 
Limit 
uCi/cc 

7000 
na 
na 
na 
na 

na 
4600 

NA 
na 
na 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

SAM-935 

SAM-935 
DigiDart 
Digidart 
Digidart 
Digidart 
SAM-935 
Digidart 

Cs-137 

Cs-137 
Co-60 
Co-60 
Co-60 
Co-60 
Co-60 
Eu-152 

Micro Shield 

on Source w/t 1/2 
Micro Shield 
1/2ofsc8 
1/4ofsc23 
MICRO SHIELD 
2xsc8 
MICRO SHIELD 

1.60E-01 1 1 

0.153605023 
1.30E+00 
5.00E-02 
1.25E-02 
1.00E-01 
2.00E-01 
4.00E-03 

1 
700 
700 
700 
700 
700 

none 

NA 
na 
na 
na 
NA 
na 

441 4600 

44 4600 
NA 
na 
na 
na 
NA 
na 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

Basis of Radionuclide 

in intermodal 
Guess 
in intermodal 
in intermodal 

Radionuclide 
Isotope 

Sr-90 

Basis of activity 

Beta Conver. 

Activity 
mCi 

260 

uCi/cc 
Class AU 
Limit 
uCi/cc 

0.04 

Class AS 
Limit 
uCi/cc 

NA 

Class BS 
Limit 
uCi/cc 

150 

Class CS 
Limit 
uCi/cc 

7000 

Drum 1 
A-Unstable 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

On Source 
On Source 
Digidart 
SAM-935 
SAM-935 
Dead 
Dead 
On Source 
On Source 
On Source 
On Source 
On Source 

Th-230 
Th-230 
Co-60, Ag-108m 
Eu-152 
Cs-137 
Class AU 
Class AU 
Sr-90 
Po-210 
CI-36 
C-14 
1-131 

Direct Reading 
Direct Reading 
microshield 

1/4sc11 

Direct Reading 
Dead 
Direct Reading 
Direct Reading 
on Source w/t 1/2 

1.35E-05 
1.35E-05 
5.00E-06 
1.50E-06 
5.00E-03 

1.35E-04 
0.00E+00 
9.01 E-05 
6.76E-04 

0 

1 
1 
1 
1 
1 

0.04 
1 
1 

0.8 
1 

NA 
NA 

1 
none 

1 

1 

NA 

NA 
NA 

na 

NA 

700 

44 

150 

NA 
NA 
na 
na 

4600 

7000 

8 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

Basis of Radionuclide Radionuclide 
Isotope 

Basis of activity Activity 
mCi 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

Basis of Radionuclide Radionuclide 
Isotope 

Basis of activity Activity 
mCi 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
GNB 1-1 
GNB1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

Basis of Radionuclide 

On source 
On source 
On source 
On source 
On source 
On source 
dead au 
dead au 

Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 
Digidart 

Radionuclide 
Isotope 

U-nat 
U-nat 
U-nat 
Th-nat 
U-nat 
Sr-90 

Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 

Basis of activity 

Weight 
Weight 
Weight 
Weight 
Weight 
Beta Conversion 

Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 
Micro Shield 

Activity 
mCi 

0.00028^ 
0.000142 
0.000355 
0.000132 
0.00284 

268 

uCi/cc 
Class AU 
Limit 
uCi/cc 

Class AS 
Limit 
uCi/cc 

Class BS 
Limit 
uCi/cc 

Class CS 
Limit 
uCi/cc 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

SET aside 
Greater than Clas 
or Greater than T 

25 
42 

WEIGHT 
gm 

4 
10 
10 
10 
50 

300 
300 
300 
300 
300 
300 
300 
300 
300 
200 
300 
300 
300 
300 
300 
300 

2 
2 

LOADED 

pig 
mr/hr 

0 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

0 
0 

40 
2 

0 
na 

Information on source 
Radionucle 

SN Source 

na 
na 
na 

10138 
10144 

3m1071 3dig 
3m 1085 
3m1083 
3m1075 
3m10115 
3m1088 
3m10209 
3m10204 
3m10145 
3m10198 
3m10153 
3m10114 
3m10143 
3m1089 
1017 3dig 
none 

Cs-137 
na 
na 
na 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Sr-90 
Cs-137 
Cs-137 

na na 

Info on PIG 

12/20/84 
None 
None 
None 

12/20/84 
10/25/85 

OWR02 

mR/hr 
0 

10 
10 
10 

0 
0 

2929 Date Alpl 2929 Date Beta 
loose loose 
DPM/smear DPM 

4.39 
800 
18.3 
9.2 

1.36 
5.91 

<1000 

Cs-137 
3.6 Rad/sec 

0 
25000@4" 

41.6 
1200 bkg 

-18.2 

0 
23.9 

-21.2 
-21.2 

24.2 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

WEIGHT 
gm 

LOADED Information on source 
pig Radionucle 

mr/hr SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 
8 
5 

12 
25 

1 
12 
5 

20 
20 
20 
25 

4 
2 
6 

30 
2 

25 

na 
na 

na 
na 
na 
na 
na 

na 

0 
0 
0 
0 

0 
0 
0 

0 
0 

10 mCi 4/27/90 
10 mCi 4/27/90 

cd1356 
Gd-153 
Liquid 
na 
na 
na 
na 
na 
10mCi 

na 
9.28 uCi 
20uCi 

1-131 
1-131 
2 sources 

Gd-153 

na 
na 
na 
na 
na 
1-131 

na 
TH-228 
TH-228 

None 
None 

Gd-153 

Am/lr 1-3-87 
lr-192 5mci 
None 
None 
None 
None 
none 

Cs-137 
Fe-59 

12/1/81 
7/1/87 

none 
none 

none 
100 pig 
100 pig 
100 pig 
none 

20 pig 

0 
0 
0 
0 

0 

0 

0 
0 

0.2 
0 

4.39 
-0.15 
54.39 
2.88 

7.7 
53.2 
62.3 
18.3 
0.2 

39.24 

0 
0.2 

-0.15 
27.12 

0 
0 

-6.1 
-9.1 
-6.1 
15.2 

0 
1.2 

123.9 
51.2 

0 
1.5 

0 
0 

-60.6 
12.1 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

2000 na 

454 
7 
5 
5 
6 
1 
3 

na 

na 

na na 

40 
0 
0 
3 

0 

Cs-137 .25mCi 2/ 

50uCi 

na 

Cs-137 
Ag-110 

Co-60 
Co-60 
bulbs 

None 

None 
Silver Wire 

Wire 
Fe-59 

none 

none 

20 pig 

0 
0 
0 

0 

na 

3.2 
4.39 

0 
0 

2.88 
0 

. 0 

na 

0 
-9.1 

0 
0 
3 

7.3 
0 



LOADED Information on source Info on PIG OW R02 2929 Date Alpl 2929 Date Beta 

Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

WEIGHT 
gm 
22700 
27240 

10 

1000 

1000 
400 

5448 
3178 

300 
22700 

pig 
mr/hr SN 

item 1 
item 2 
item 3 
item 3 
item 5 

Radionucle 
Source 

80 mr/hr cw at 6" 

mR/hr 

6k at 6" 

loose 
DPM/smear 

loose 
DPM 

Drum 1 
A-Unstable 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

2 
2 

10 
15 
30 
20 
20 

2 
2 
2 
4 
8 

BKG 
BKG 

0 
na 
na 

BKG 
BKG 
BKG 
BKG 

na 

c-7519 
c-7519 

na 
na 
lr-192 
lr-192 
eb-42084 
es-1 
36-ba-637-7 
14-bd6231 
5 mci 4/16/90 

Th-230 
Th-230 

na 
nail 

Sr-90 
Po-210 
CI-36 
C-14 
1-131 

None 
None 
Ag-110 
None 
Fe-59 

None 
None 
None 
None 
None 

BKG 
BKG 

0 
100 pig 
20 pig 

1 
BKG 
BKG 

2 
none 

3.9 
3.9 

0 
0 

1.7 

2.3 
-1 
-1 

0.7 
0.2 

-12.6 
-12.6 

0 
1.2 

0 

-15.6 
17.4 

22 
-5.1 
4.2 



Source Number 
GNB 1-1 
GNB 1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

pig 
external dose rate 
mr/hr 

<1 

<1 
< 
< 
< 
< 
< 
<1 
<1 
<1 

<2 
<2 
<2 

0 
0 
0 
0 
0 
0 

3 

2 
180 

1000 
400 

1400 
3000 
1000 
2000 

300 
1000 
1200 
2000 

1" 
mr/hr 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

TABLE READINGS DOSE RATE 
6" 12" 36" 

mr/hr mr/hr mr/hr 
0 
0 
0 
0 
0 
0 

15 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

1 
0.7 

1.5 

4 
420 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

0 
0 
0 
0 
0 
0 

0.6 
0.5 
0.3 

0.8 

1.5 
130 

< 
< 
< 
< 
< 

bkg 
bkg 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
bkg 
bkg 
bkg 

0 
0 
0 
0 
0 
0 

0.4 
0.4 
0.4 

0.9 

0.7 
22 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

direct 
direct 
direct 
direct 
direct 

direct 
direct 

direct 
direct 
direct 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 

0 
0 
0 
0 
0 

15M 

5000 
3000 
200 
100 
100 

500 
3000 

<200 
35 
50 

3000 
3000 

80 
12000 
3000 
3000 

600K 

3000 
500 
200 
200 
100 

100 
10000 

500 
100 

4400 

8 
2 
5 

125 
125 
125 
65 

125 
2 

20 
4 

20 

20 
20 
20 



pig TABLE READINGS DOSE RATE TABLE READINGS COUNT RATE 

Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

external dose rate 
mr/hr 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 
<1 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<.2 

1" 
mr/hr 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

6" 
mr/hr 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.7 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

12" 
mr/hr 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.4 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

36" 
mr/hr 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

0.3 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

alpha 
CPM 

20 
40 

<25 
30 

<20 
150 
40 

132 
27 

<25 
100 
105 
50 
47 

<20 
95 

100 
30 
50 
30 
40 
30 

bkg 
bkg 
bkg 
bkg 
bkg 
bkg 

beta/gamma 
CPM 

800 
900 
800 

1300 
bkg 

1400 
800 

2800 
400 

130000 
2000 

750 
1800 
1000 
1300 
800 

1600 
800 
400 
300 
750 

bkg 
450 
300 

bkg 
370 
300 
330 

SIZE 
cc 

20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

pig 
external dose rate 
mr/hr 

TABLE READINGS DOSE RATE 
1" 6" 12" 36" type 

mr/hr mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 



Source Number 
GND-1-6 
Brick 
Melted Source 

W5 
W4 
W3 
W2 
1-1 
I-2 
I-3 
I-4 
I-5 
I-6 

pig 
external dose rate 1" 
mr/hr mr/hr 

TABLE READINGS DOSE RATE 
6" 12" 36" type 

mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
<1 

na 
na 
na 
na 
na 
na 
na 
na 

<1 

20 
300 

2 

na 
na 
na 

na 
na 
na 
na 

na 
na 

na 

n 
n 
n 
n 

n 
n 

500 
40 

0.6 
1.6 
0.1 
0.6 

300 
25 

hole mt'd 

hole mt'd 
hole mt'd 

0.3 
0.6 

<1 
0.4 

80 
3 

0.1 
0.2 

<1 
0.2 

100k 

80 mrad 
100k 

1000 
7000 

5 

1000 

500 
500 

7000 
50000 

100 
50000 

Drum 1 
A-Unstable Sources 

1 
2 

21 
36 
30 
61 
63 

3 
4 
5 
6 

26 

BKG 
BKG 

0 
3 
2 

<1 
<1 
BKG 
BKG 
BKG 
BKG 
<1 

BKG 
BKG 

1.8 
0.7 

2 

BKG 
BKG 
BKG 
BKG 
<1 

bkg 
bkg 

BKG 
BKG 

0.2 
.4@4" 

0.2 
bkg 
bkg 
BKG 
BKG 
BKG 
BKG 
<1 

BKG 
BKG 

BKG 
<1 

0 
bkg 
bkg 

BKG 
BKG 
BKG 
BKG 

<1 

direct 
direct 
direct 
na 
na 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

2000 
2000 

0 
na 
na 
bkg 
bkg 

0 
0 
0 
0 

bkg 

3000 
3000 

0 
na 
na 
bkg 
bkg 

30000 
0 

20000 
30000 

bkg 

4 
4 
5 
4 

20 
20 
20 

4 
4 
4 
2 

10 



Source Number 
28 
29 
13 
14 
16 
17 
41 
33 
34 
35 
37 
19 
18 
20 
32 
12 
15 

pig 
external dose rate 1" 
mr/hr mr/hr 

TABLE READINGS DOSE RATE 
6" 12" 36" type 

mr/hr mr/hr mr/hr reading 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
<1 
<1 

<1 

<1 

0 
0 
0 
0 

3 
3 
3 

0 
0 
0 
2 
0 
0 

<1 
<1 

0 
0 
0 
0 

<1 
100 
500 

75 
<1 

0 
0 

17.8 
0.8 
? 
0 

<1 
<1 

0 
0 
0 
0 

<1 
2.5 

1 
2 

<1 
0 
0 

0.6 
0.1 
? 

0 

<1 
<1 

0 
0 
0 
0 

<1 
0.2 
0.1 
0.1 

<1 
0 
0 
0 

0.1 
? 

0 

direct 
direct 
direct 
direct 
direct 
direct 
direct 
na 
na 
na 
direct 
direct 
direct 
direct 
na 
direct 
direct 

bkg 
bkg 

bkg 
na 
na 
na 
bkg 

na 

10 
0 

54 
0 

50 
5000 

0 

0 
27 

bkg 
bkg 

bkg 
na 
na 
na 
bkg 

na 

<100 
0 
0 
0 

BKG 
20000 

0 

40,000 
0 

20 
20 

8 
15 

1 
10 
20 
20 
20 
20 
20 
10 
10 
4 

20 
4 

15 

Drum 2 
Biological 
Rat 

Drum 3 
C- Stable, CNSI 

27 
7 

23 
24 

8 
31 
22 

A-Unstable 
na 1.5 0.4 0.1 na na na 5000 

Sources 
<1 

40 
2 
1 
3 
2 
0 

<1 
850 

29.8 
7.8 
55 

110 
0.8 

<1 
18 

0.8 
0.3 
1.5 
3.5 
0.2 

<1 
3 

BKG 
BKG 

1.2 
0.3 

BKG 

direct 
direct 
direct 
direct 
direct 
na 
direct 

1060 
0 
0 
0 
0 

na 
. 0 

12000 
0 
0 
0 
0 

na 
0 

30 
10 
10 
10 
10 
3 
2 



Source Number 
11 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9 
10 

pig 
external dose rate 
mr/hr 

<1 
<1 
<1 

2 

10 
16 
20 
15 
13 
20 
10 
12 
16 
20 
12 
15 
10 
11 
14 
11 
21 

2 
3 

TABLE READINGS DOSE RATE 
1" 6" 12" 36" 

mr/hr mr/hr mr/hr mr/hr 
8 

<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

10 
42 

0.5 
<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

0.6 
1.5 

1.1 
<1 
<1 
<1 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

1 
1.2 

type 
reading 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 
direct 

TABLE READINGS COUNT RATE 
alpha beta/gamma SIZE 

CPM CPM cc 
0 

100 
500 

nd 

0 
0 

0 
10000 
5000 

200000 
3000 
5000 
6000 
6000 
5000 
5000 
6000 
5000 
6000 
6000 
6000 
6000 
5000 
6000 
5000 
5000 
5000 

0 
0 

4 
30 
30 
10 
5 

30 
30 
30 
30 
30 
30 
30 
30 
30 
15 
30 
30 
30 
30 
30 
30 
2 
5 

SET aside Los Alamos Bound if not Accepted by CNSI 
Greater than Class C 
or Greater than Type A 

25 
42 

200 
20 

0 
10 

0 
1 

0 direct 
0 na 

0 
na 

0 
na 

25 
2 



Source Number 
GNB 1-1 
GNB 1-2 
GNB 1-3 
GNB 1-4 
GNB 1-5 
GNB 1-6 

43 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

LOADED 
WEIGHT pig 

gm mr/hr 

Information on source 
Radionucle 

SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 

10 
5 

15 
100 
100 
100 
60 

100 
3 

20 
4 

40 

20 
20 
20 

na 

na 
na 
na 
na 
na 

400 
6000 
2000 

14000 
30000 
4000 

10000 
800 

4000 
10000 
8000 

none 
none 
none 

0.004 
0.002 
0.005 

0.01 
0.04 

type 3 
2 fatter pins 
10 in bottle 

none 
none 
none 

none 

U-nat 
U-nat 
U-nat 
Th-nat 
U-nat 
sr90 

cd109 

none 
none 
none 

none 

1 needle 
5 needles 
1 needle 
20 needles 
9 needles 
20 needles 
9 needles 
2 needles 
10 needles 
12 needles 
12 needles 
none 
none 
L 

15 

<2 
<2 
<2 

na 

5000 

5000 
8000 

8000 
15000 

300 
580 
250 

na 

200 

600 
300 

200 
400 

4000 
8000 

14000 



Source Number 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

WEIGHT 
gm 

23 
20 
22 
22 
60 
22 
20 
40 
20 
40 
40 
38 
42 
20 
42 
53 
24 
38 
38 
38 
40 
27 
22 
40 
23 
38 
42 
26 

LOADED 

pig 
mr/hr 

Information on source 
Radionucle 

SN Source 
none 
Liquid 
Liquid 
Liquid 
2 bottles liquid 
Liquid 

Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
1131 10MC3-7-9( 
IR192 10-26-87 
ITW192 2MCI2-S 
Liquid 
IR192 100MCI6-

IR192 10MCI5-3 
IR192 20MCI2-1 
IR192 10MCI5-3 
IR192 10MCI5-3 
IR192 10MCI8-2 
IR192 10MC11-1 
IR192 10MCM1-; 
Liquid 
Liquid 
IR192 10MCI8-2 
1131 3MCI 4-9-90 

none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 

none 
none 

Info on PIG OWR02 

mR/hr 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

7 
0.4 
0.2 
0.3 
0.2 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 

2929 Date Alpl 2929 Date Beta 
loose loose 
DPM/smear DPM 

320 
450 
250 
400 
120 
290 

40 
700 
350 

<200 
150 

50 
47 

<20 
520 

bkg 

7000 
6000 
8000 
8000 
8000 

15000 
6000 
6000 
3000 

12000 

1800 
1000 
1300 
9000 



Source Number 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

LOADED 
WEIGHT pig 

gm mr/hr 

Information on source 
Radionucle 

SN Source 

Info on PIG OWR02 2929 Date Alpl 2929 Date Beta 
loose loose 

mR/hr DPM/smear DPM 



Detector #1 ACQ 29-Jan-2002 at 9:55:55 RT = 5.0 LT = 4.3 
digiDARTUSEIb 
SC24 

.01 # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 4273 Net = 2218 +/- 471 
CENTROID: 250.89 = 62.73keV 
SHAPE: FWHM = 13.89 FW(1/5)M = 14.65 
ID: Pa-234 at 63.20keV 
Corrected Rate = 11197775.54 +/- 2377886.51 Bq 

10I # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA : Gross = 302 Net = 31 +/- 47 
CENTROID: 705.00 = 176.34keV 
SHAPE: FWHM = 11.01 FW(1/5)M = 11.16 
ID:Sb-125at176.29keV 
Corrected Rate = 80247.23 +/-121665.15 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA: Gross = 1999 Net = -25 +/-394 
CENTROID: 1223.09 = 305.96keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 1.07 
ID:Ba-140at304.82keV 
Corrected Rate = 0.00 +/- 2449654.23 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 650 Net = -130 +/- 156 
CENTROID: 1251.00 =312.94keV 
SHAPE: FWHM = 44.59 FW(1/5)M = 45.08 
ID:Np-237at311.90keV 
Corrected Rate = 0.00 +/-107016.23 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 199 Net = -46 +/-50 
CENTROID: 1457.00 = 364.47keV 
SHAPE: FWHM = 6.75 FW(1/5)M = 6.90 
ID:J-131at364.48keV 
Corrected Rate = 0.00 +/-16297.72 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA : Gross = 906 Net = 192 +/- 189 
CENTROID: 1611.10 =403.02keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.50 
ID:Kr-87at402.70keV 
Corrected Rate = 116767.80 +/-114943.30 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 105 Net = 1 +/-23 
CENTROID: 1843.00 =461.03keV 
SHAPE: FWHM = 3.75 FW(1/5)M = 4.25 
ID:Cs-138at462.79keV 
Corrected Rate = 1075.17 +/- 24728.96 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA: Gross = 318 Net = -16 +/-78 
CENTROID: 1914.00 =478.79keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:W-187at479.57keV 
Corrected Rate = 0.00 +/-113597.64 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA: Gross = 213 Net = 51 +/-36 
CENTROID: 2046.89 =512.03keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 1.28 
ID:Rh-106Mat511.80keV 
Corrected Rate = 21262.35 +/-15008.72 Bq 

#10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 164 Net = -43 +/-43 
CENTROID: 2115.17 =529.11keV 
SHAPE: FWHM = 0.36 FW(1 /5)M = 0.60 
ID: J-133at529.50keV 
Corrected Rate = 0.00 +/-18222.29 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 434 Net = 46 +/-105 
CENTROID: 2232.00 = 558.33keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
ID:Y-91Mat557.57keV 
Corrected Rate = 18743.73 +/- 42784.60 Bq 

"IOI # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA : Gross = 60 Net = 1 +/-15 
CENTROID: 2345.47 = 586.71 keV 
SHAPE: FWHM = 1.05 FW(1 /5)M = 1.29 
ID: Kr-89 at 585.80keV 
Corrected Rate = 2391.68 +/- 35875.15 Bq 

*OI # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 75 Net = 15 +/-17 
CENTROID: 2366.55 =591.99keV 
SHAPE: FWHM = 0.53 FW(1/5)M = 0.79 
ID:Eu-154at591.70keV 
Corrected Rate = 132935.03 +/-150659.70 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 195 Net = 106 +/-29 
CENTROID: 2437.77 = 609.80keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.77 
ID:Bi-214at609.32keV 
Corrected Rate = 96137.21 +/- 26301.69 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA : Gross = 592 Net = 175 +/-138 
CENTROID: 2607.00 = 652.13keV 
SHAPE: FWHM = 10.81 FW(1/5)M = 11.28 
ID: Sr-91 at 652.30keV 
Corrected Rate = 2701801.48 +/- 2130563.45 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA : Gross = 570 Net = 315 +/-114 
CENTROID: 2791.86 = 698.37keV 
SHAPE: FWHM = 43.68 FW(1/5)M = 44.39 
ID: Br-82 at 698.36keV 
Corrected Rate = 530345.62 +/-191934.60 Bq 

! # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA : Gross = 2 1 2 Net = -16 +/- 63 
CENTROID: 3119.00 =780.19keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: J-132at780.20keV 
Corrected Rate = 0.00 +/- 2645584.32 Bq 



01 # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA: Gross = 361 Net = -4 +/-108 
CENTROID: 3275.00 =819.20keV 
SHAPE: FWHM = 13.07 FW(1/5)M = 13.26 
ID:Pa-234at819.40keV 
Corrected Rate = 0.00 +/- 2644531.77 Bq 

!OI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 141 Net = -13 +/-44 
CENTROID: 3415.55 = 854.35keV 
SHAPE: FWHM = 0.61 FW(1/5)M = 0.98 
ID:J-133at856.10keV 
Corrected Rate = 0.00 +/- 2009078.29 Bq 

r?OI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA: Gross = 201 Net = 31 +/-55 
CENTROID: 3534.00 = 883.98keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-134at884.08keV 
Corrected Rate = 27008.02 +/- 47917.46 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 73 Net = -9 +/- 24 
CENTROID: 3620.00 = 905.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-89at904.27keV 
Corrected Rate = 0.00 +/- 192063.29 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 40 Net = 0 +/-10 
CENTROID: 3640.00 =910.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ac-228at911.07keV 
Corrected Rate = 0.00 +/- 20346.88 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA : Gross = 75 Net = -44 +/- 30 
CENTROID: 3712.00 = 928.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 926.70keV 
Corrected Rate = 0.00 +/-163295.27 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 71 Net = 8 +/-18 
CENTROID: 3736.12 = 934.53keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
ID:Ra-226at934.10keV 
Corrected Rate = 151186.70 +/- 340170.08 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 298 Net = -65 +/-107 
CENTROID. 3791.00 = 948.25keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Te-131 at948.54keV 
Corrected Rate = 0.00 +/- 2892128.19 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 =1012.77keV 
AREA: Gross = 111 Net = 44 +/-29 
CENTROID: 3979.00 = 995.27keV 
SHAPE: FWHM = 16.57 FW(1/5)M = 17.06 



ID:U-238at996.10keV 
Corrected Rate = 683733341.10 +/- 450642429.36 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA : Gross = 75 Net = -13 +/- 23 
CENTROID: 4069.00 =1017.77keV 
SHAPE: FWHM = 5.75 FW(1/5)M = 5.90 
ID: Rh-106M at 1019.60keV 
Corrected Rate = 0.00 +/- 973351.33 Bq 

ROI # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 107 Net = -58 +/-47 
CENTROID: 4186.00 = 1047.03keV 
SHAPE: FWHM = 2.00 FW(1/5)M = 2.15 
ID: Cs-136 at 1048.07keV 
Corrected Rate = 0.00 +/- 39105.48 Bq 

?OI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA: Gross = 26 Net = -4 +/-9 
CENTROID: 4245.00 = 1061.78keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.15 
ID:Bi-207at1063.62keV 
Corrected Rate = 0.00 +/- 7879.34 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 4 4 Net = 2 +/-15 
CENTROID: 4303.00 = 1076.29keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Rb-86at1076.63keV 
Corrected Rate = 15552.91 +/-116646.80 Bq 

i # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA: Gross = 4 4 Net = 10 +/-14 
CENTROID: 4335.45 = 1084.40keV 
SHAPE: FWHM = 5.34 FW(1/5)M = 5.57 
ID:Eu-152at1085.90keV 
Corrected Rate = 68558.15 +/- 95981.41 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 358 Net = 191 +/- 83 
CENTROID: 4483.64 =1121.46keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 2.26 
ID:Ta-182at1121.28keV 
Corrected Rate = 384996.68 +/-167302.22 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 146 Net = 97 +/-25 
CENTROID: 4695.87 = 1174.53keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 2.11 
ID:Co-56at1175.13keV 
Corrected Rate = 3125307.67 +/- 805491.67 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 5 3 Net = 18 +/-19 
CENTROID: 4756.00 = 1189.56keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1189.05keV 
Corrected Rate = 81203.30 +/- 85714.60 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 135 Net = -59 +/-62 



CENTROID: 4953.90 = 1239.05keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.77 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 70487.91 Bq 

?OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA : Gross = 29 Net = 4 +/-11 
CENTROID: 4988.00 = 1247.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1248.10keV 
Corrected Rate = 7198.17 +/-19794.97 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 4 4 Net = -32 +/- 19 

iould not properly fit the peak. 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 118 Net = 49 +/-39 
CENTROID: 5078.45 = 1270.19keV 
SHAPE: FWHM = 29.34 FW(1/5)M = 29.82 
ID:Tb-160at1271.88keV 
Corrected Rate = 507095.40 +/- 403606.54 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA: Gross = 125 Net = 52 +/-36 
CENTROID: 5335.21 = 1334.39keV 
SHAPE: FWHM = 1.38 FW(1/5)M = 2.63 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 42585.88 +/- 29482.53 Bq 

_ *N # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA : Gross = 21 Net = -11 +/- 9 

Could not properly fit the peak. 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 17 Net = -6 +/-8 

Could not properly fit the peak. 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 111 Net = 70 +/-29 
CENTROID: 5513.70 = 1379.02keV 
SHAPE: FWHM = 1.20 FW(1/5)M = 2.55 
ID:Bi-214at1377.65keV 
Corrected Rate = 1467409.14 +/- 607926.64 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA : Gross = 79 Net = 50 +/- 21 
CENTROID: 5585.00 = 1396.85keV 
SHAPE: FWHM = 12.25 FW(1/5)M = 12.40 
ID: Eu-154 at 1397.80keV 
Corrected Rate = 2666741.68 +/-1120031.51 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.1 OkeV 
AREA : Gross = 43 Net = -29 +/- 25 

Could not properly fit the peak. 

K^l # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA : Gross = 32 Net = 22 +/- 10 
CENTROID: 5810.00 = 1453.1 OkeV 
SHAPE: FWHM = 10.50 FW(1/5)M = 10.65 
ID: Pa-234 at 1452.60keV 



Corrected Rate = 1617394.18 +/- 735179.17 Bq 

n!OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA : Gross = 30 Net = 9 +/-11 
CENTROID: 5899.00 = 1475.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID: Ag-110M at 1475.76keV 
Corrected Rate = 201788.47 +/- 246630.35 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 6 0 Net = 16 +/- 24 
CENTROID: 6024.55 = 1506.74keV 
SHAPE: FWHM = 5.91 FW(1/5)M = 6.11 
ID: Ag-110M at 1505.00keV 
Corrected Rate = 111021.96 +/-166532.94 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA: Gross = 60 Net = 6 +/-30 
CENTROID: 6086.00 = 1522.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:K-42at1524.70keV 
Corrected Rate = 30837.45 +/-154187.27 Bq 

ROI # 49 RANGE: 6198 = 1550.1 OkeV to 6227 = 1557.35keV 
AREA: Gross = 19 Net = -1 +/-8 
CENTROID: 6201.00 = 1550.85keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.85 
ID:U-238at1553.74keV 
Corrected Rate = 0.00 +/- 92587642.16 Bq 

~ ->l # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 24 Net = 24 +/- 4 
CENTROID: 6286.00 = 1572.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Rh-106M at 1572.1 OkeV 
Corrected Rate = 437359.57 +/- 72893.26 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 1 1 Net = 1 +/- 6 

Could not properly fit the peak. 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 14 Net = -3 +/-8 

Could not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 18 Net = -1 +/-12 
CENTROID: 6478.00 = 1620.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-212at1620.56keV 
Corrected Rate = 0.00 +/- 423215.96 Bq 

ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 4 Net = 4 +/-2 

Could not property fit the peak. 

rvvjl # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA : Gross = 8 Net = 8 +/- 2 

Could not properly fit the peak. 

ROI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.10keV 



AREA : Gross = 22 Net = 2 +/- 13 
CENTROID: 6638.00 = 1660.1 OkeV 
SHAPE: FWHM = 3.44 FW(1/5)M = 3.62 
ID:Bi-214at1661.28keV 
Corrected Rate = 172339.64 +/-1120207.64 Bq 

# 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 6 Net = 6 +/- 2 
CENTROID: 6699.00 = 1675.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-135at1678.03keV 
Corrected Rate = 62974.00 +/- 20991.33 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 10 Net = 3 +/-6 
CENTROID: 6781.00 = 1695.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 1694.00keV 
Corrected Rate = 232580.59 +/- 465161.18 Bq 

?̂OI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA : Gross = 4 Net = -1 +/- 4 

Could not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 25 Net = 5 +/-13 
CENTROID: 6923.50 =1731.47keV 
SHAPE: FWHM = 0.59 FW(1/5)M = 0.84 
ID:Bi-214at1729.60keV 
Corrected Rate = 168393.29 +/- 437822.55 Bq 

. J # 61 RANGE: 6934 = 1734.1 OkeV to 6978 = 1745.1 OkeV 
AREA: Gross = 12 Net = -18 +/-13 

Could not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA: Gross = 138 Net =108 +/-19 
CENTROID: 7062.19 =1766.14keV 
SHAPE: FWHM = 1.03 FW(1/5)M = 2.77 
ID:U-238at1765.80keV 
Corrected Rate = 1484703615.74 +/- 261197858.32 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 11 Net = 0 +/-6 

Could not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 =1815.09keV 
AREA: Gross = 5 Net = -3 +/-7 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 16 Net = 6 +1-9 
CENTROID: 7353.00 = 1838.84keV 
SHAPE: FWHM = 2.62 FW(1/5)M = 2.85 
ID: Rh-106M at 1838.20keV 
Corrected Rate = 270465.65 +/- 405698.47 Bq 

ROI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 16 Net = 16 +/-4 
CENTROID: 7396.50 =1849.71keV 
SHAPE: FWHM = 0.46 FW(1 /5)M = 0.64 



ID:Xe-138at1850.86keV 
Corrected Rate = 1222839.43 +/- 305709.86 Bq 

ROI # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA: Gross = 7 Net = -3 +/-9 

"•nuld not properly fit the peak. 

-<Q\ # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA: Gross = 17 Net =17 +/-4 
CENTROID: 7612.00 = 1903.58keV 
SHAPE: FWHM = 2.00 FW(1/5)M = 2.30 
ID:Kr-89at1903.40keV 
Corrected Rate = 1786682.34 +/- 420395.84 Bq 

?OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 5 Net = 5 +1-2 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 11 Net =11 +1-3 

Could not properly fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA: Gross = 5 Net = 5 +1-2 

Dould not properly fit the peak. 
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ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 1 
ORTEC Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

Sample description 
SC24 

Spectrum Filename: C:\GammaVision\008 SC24 1-29-2002 9.55.55 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

Detector system 
digi'DART USE l b 

Cal ib ra t ion 
Filename: 

Energy Ca l ib ra t ion 
Created: 
Zero o f f s e t : 
Gai n: 
Quadratic: 

E f f ic iency ca l i b ra t i on 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

29-Jan-2002 09:55:55 
4 
5 

13.20 % 
1 

neweucal.clb 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 

-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 2 

Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 
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008 SC24 1-29-2002 9.55.55 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 
Decay during acqi 
Decay during coi 
True coincidence 

energy 

date: 
uisition: 
lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene rgy Calibrati 
Normalized 

************ U N I D E 

on 
diff: 

N T I F I 
peak centroid Background Net 

Channel 

29.62 
489.70 
754.56 
774.81 
930.84 
938.02 
1223.16 
1600.62 
1665.56 
1841.96 
1909.14 
2043.77 
2124.98 
2154.31 
2439.16 
2635.45 
2735.08 
3103.58 
3119.49 
3147.59 
3737.24 
3844.15 
3911.27 

NO 
NO 
NO 

0.1129 

E D P E A K 
Area intensity 

Energy counts Counts Cts/Sec 1 

7.17 
122.22 
188.45 
193.51 
232.58 
234.37 
305.59 
399.94 
416.16 
460.25 
477.04 
510.68 
530.97 
538.30 
609.47 
658.50 
683.39 
775.19 
779.16 
786.43 
933.67 
960.37 
977.13 

27. 
27. 
18. 
20. 
32. 
34. 
38. 
15. 
12. 
16. 
9. 
55. 
6. 
11. 
37. 
6. 
8. 
9. 

16. 
5. 
6. 
4. 
7. 

51. 
9. 

11. 
17. 
24. 
19. 
19. 
16. 
18. 
20. 
12. 
68. 
9. 
6. 
73. 
18. 
15. 
17. 
12. 
17. 
22. 
10. 
12. 

11.866 
2.074 
2.458 
3.917 
5.490 
4.305 
4.493 
3.687 
4.147 
4.531 
2.688 
15.668 
2.112 
1.459 
16.935 
4.263 
3.456 
3.865 
2.676 
3.994 
5.184 
2.189 
2.842 

Comments 

S U M M 
uncert 
Sigma % 

23.60 
88.19 
62.38 
49.33 
39.41 
50.01 
58.15 
45.71 
38.49 
43.77 
49.57 
26.50 
50.94 
88.23 
22.24 
33.79 
44.39 
35.38 
57.37 
33.09 
29.17 
43.51 
44.49 

A R Y 
FWHM 
kev 

0.733 
0.408 
0.259 
0.720 
1.048 
1.048 
0.319 
0.772 
0.628 
0.345 
0.565 
0.401 
0.388 
0.573 
1.068 
0.385 
0.298 
1.270 
1.273 
0.527 
0.372 
0.464 
0.388 

************ 
Suspected 
NUCli 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_ 
-
-

ide 

s 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
s 
s 
s 

ORTEC 

Channel 
4483.73 
7062.57 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 3 
Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

FWHM suspected 
1.041 - s 
0.968 - s 

Energy Background 
1120.04 4. 
1763.37 0. 

Net area 
116. 
128. 

Cnts/sec 
26.690 
29.493 

uncert 
10.12 
8.84 

s - Peak fails shape tests. 
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008 SC24 1-29-2002 9.55.55 AM 
Peak area deconvoluted. 

************** I D E N T I F I E D P E A K 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

S U M M A R Y ************** 
intensity uncert FWHM 
Cts/sec 1 Sigma % kev 

CO-60 4696.16 1173.06 
CO-60 5333.07 1332.00 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

9. 
7. 

76. 
67. 

17.512 
15.361 

13.93 
15.07 

0.416s 
0.891s 

***** 5 
- Nuclide -
Name Code 

U M M A R Y 
Average 
A c t i v i t y 

Becquerels 

O F L I B R A R Y P E A K U S A G E 
peak 

Energy Activity Code MDA value 
kev Becquerels Becquerels Comments 

CO-60 

( -

* . 
i -

% -
$ -

+ -

& -

p -

5.5214E+04 1332.51 5.460E+04 ?( 3.572E+03 
1173.23 5.583E+04 ( 3.506E+03 

This peak used i n the nucl ide a c t i v i t y average. 

Peak i s too wide, but only one peak i n l i b r a r y . 
Peak i s part of a mu l t i p le t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 
f a i l e d one or more q u a l i f i c a t i o n tes ts . 
Peak a c t i v i t y higher than counting uncertainty range. 
Peak a c t i v i t y lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid i s not close enough t o the 
l i b r a r y energy centroid fo r pos i t i ve i d e n t i f i c a t i o n . 
Peakbackground subtract ion 

G 
G 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natural ly Occurring Isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA Calculat ion 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
p - Positron Decay 
s - single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 16:10:16 Page 4 

Spectrum name: 008 SC24 1-29-2002 9.55.55 AM.An 

R - Coincidence Corrected 
H - Halflife limit exceeded 

Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nucli de Acti vi ty 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 

Counti ng Total 

I N S A M P L E 

Page 3 



008 SC24 1-29-2002 9.55.55 AM 
CO-60 5.5214E+04 1.026E+01* 1.042E+01* 

< - MDA value p r i n ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r ac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total Activity ( 2.3 to 1997.0 kev) 5.5213531E+04 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 
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Detector #1 ACQ 29-Jan-2002 at 9:48:41 RT = 5.0 LT = 4.2 
digiDARTUSEIb 
SC23 

01 # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 4810 Net = 3296 +/-406 
CENTROID: 326.66 = 81.69keV 
SHAPE: FWHM = 39.22 FW(1/5)M = 39.45 
ID:Sb-125at81.80keV 
Corrected Rate = 49933969.89 +/- 6150847.02 Bq 

tOI # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA: Gross = 377 Net = -43 +/-58 
CENTROID: 737.00 = 184.35keV 
SHAPE: FWHM = 2.50 FW(1/5)M = 2.65 
ID:U-235at185.71keV 
Corrected Rate = 0.00 +/-17388.17 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA: Gross = 2401 Net = -401 +/-463 
CENTROID: 1033.00 = 258.40keV 
SHAPE: FWHM = 42.03 FW(1/5)M = 42.18 
ID: Xe-138 at 258.31 keV 
Corrected Rate = 0.00 +/- 303481.17 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 8 1 6 Net = 263 +/- 132 
CENTROID: 1269.53 =317.57keV 
SHAPE: FWHM = 0.43 FW(1/5)M = 0.62 
ID:Np-239at315.88keV 
Corrected Rate = 3973822.94 +/-1994466.26 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 275 Net = -5 +/-54 
CENTROID: 1450.00 = 362.72keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Kr-88 at 362.23keV 
Corrected Rate = 0.00 +/- 642729.64 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 976 Net = -248 +/-246 
CENTROID: 1741.89 =435.74keV 
SHAPE: FWHM = 11.32 FW(1/5)M = 11.56 
ID: Xe-138 at 434.49keV 
Corrected Rate = 0.00 +/- 390121.55 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 141 Net =11 +/-26 
CENTROID: 1843.00 =461.03keV 
SHAPE: FWHM = 0.42 FW(1/5)M = 1.00 
ID:Cs-138at462.79keV 
Corrected Rate = 12163.20 +/- 28749.39 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 359 Net = -54 +/- 87 
CENTROID: 1937.00 = 484.54keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Hf-181 at482.16keV 
Corrected Rate = 0.00 +/- 35618.90 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA: Gross = 228 Net = -24 +/-44 
CENTROID: 2040.77 =510.50keV 
SHAPE: FWHM = 0.34 FW(1/5)M = 0.81 
ID:J-133at510.40keV 
Corrected Rate = 0.00 +/-1093603.81 Bq 

I # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 196 Net =-42 +/-46 
CENTROID: 2085.00 =521.56keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Pa-234at521.00keV 
Corrected Rate = 0.00 +/-1441796.95 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 486 Net = -81 +/-127 
CENTROID: 2169.00 = 542.57keV 
SHAPE: FWHM = 7.00 FW(1/5)M = 7.15 
ID: U-238 at 543.98keV 
Corrected Rate = 0.00 +/-1376619994.55 Bq 

^Ol # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 70 Net = 38 +/-13 
CENTROID: 2325.00 =581.60keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: TI-208 at 583.14keV 
Corrected Rate = 18296.32 +/- 6259.27 Bq 

ROI # 13 RANGE: 2355 = 589.10keV to 2390 = 597.85keV 
AREA : Gross = 8 2 Net = 16 +/-18 
CENTROID: 2358.00 = 589.85keV 
SHAPE: FWHM = 6.75 FW(1/5)M = 6.90 
ID:Eu-154at591.70keV 
Corrected Rate = 145829.52 +/- 164058.21 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA : Gross = 242 Net = 35 +/- 43 
CENTROID: 2438.43 = 609.97keV 
SHAPE: FWHM = 1.11 FW(1/5)M = 1.93 
ID:Ru-103at610.33keV 
Corrected Rate = 284299.68 +/- 349282.46 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 723 Net = 28 +/-177 
CENTROID: 2647.27 = 662.20keV 
SHAPE: FWHM = 0.82 FW(1 /5)M = 1.63 
ID:Cs-137at661.60keV 
Corrected Rate = 15262.24 +/- 96479.16 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA : Gross = 744 Net = 30 +/-189 
CENTROID: 3013.12 =753.71keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID: Pa-234 at 754.80keV 
Corrected Rate = 1106456.98 +/- 6970678.96 Bq 

#17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA. Gross = 250 Net = 60 +/-58 
CENTROID: 3077.24 = 769.74keV 
SHAPE: FWHM = 0.57 FW(1/5)M = 1.30 
ID: Ra-226 at 768.40keV 
Corrected Rate = 632971.04 +/- 611872.00 Bq 



tOl # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA : Gross = 467 Net = -263 +/-152 
CENTROID: 3333.00 =833.71keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Mn-54 at 834.81 keV 
Corrected Rate = 0.00 +/- 85587.07 Bq 

JOI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 183 Net = 43 +/-43 
CENTROID: 3375.00 = 844.21 keV 
SHAPE: FWHM = 9.53 FW(1/5)M = 10.20 
ID: Kr-87 at 845.60keV 
Corrected Rate = 337587.84 +/- 337587.84 Bq 

.ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA : Gross = 229 Net = 41 +/- 58 
CENTROID: 3554.86 = 889.20keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 0.57 
ID: Sc-46 at 889.26keV 
Corrected Rate = 24372.64 +/- 34478.36 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 9 4 Net = 53 +/- 18 
CENTROID: 3613.00 = 903.74keV 
SHAPE: FWHM = 2.83 FW(1/5)M = 3.08 
ID: Kr-89 at 904.27keV 
Corrected Rate = 436200.60 +/-148143.60 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 45 Net = 1 +/-11 
CENTROID: 3638.00 = 909.99keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Ac-228at911.07keV 
Corrected Rate = 2092.55 +/- 23018.01 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA : Gross = 95 Net = -6 +/- 28 
CENTROID: 3675.00 =919.24keV 
SHAPE: FWHM = 8.75 FW(1/5)M = 8.90 
ID:Pu-240at919.00keV 
Corrected Rate = 0.00 +/- 0.00 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA : Gross = 85 Net = 41 +/-16 
CENTROID: 3737.53 = 934.88keV 
SHAPE: FWHM = 0.95 FW(1/5)M = 1.18 
ID.Ra-226at934.10keV 
Corrected Rate = 796864.98 +/- 310971.70 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA: Gross = 365 Net = -64 +/-116 
CENTROID: 3787.00 = 947.25keV 
SHAPE: FWHM = 29.55 FW(1/5)M = 29.76 
ID: Rb-89 at 947.69keV 
Corrected Rate = 0.00 +/- 720263.75 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA: Gross = 131 Net = 38 +/-34 
CENTROID: 4004.00 = 1001.52keV 
SHAPE: FWHM = 6.00 FW(1/5)M = 6.15 



ID:Ta-182at1001.68keV 
Corrected Rate = 1195355.77 +/- 1069528.85 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA : Gross = 71 Net = -17 +/- 23 
CENTROID: 4090.00 = 1023.02keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Sr-91at1024.30keV 
Corrected Rate = 0.00 +/- 46778.19 Bq 

ROI # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 139 Net = 34 +/-38 
CENTROID: 4187.00 = 1047.28keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 1.00 
ID:Cs-136at1048.07keV 
Corrected Rate = 29093.50 +/- 32516.26 Bq 

ROI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 38 Net = 3 +/- 10 
CENTROID: 4245.00 = 1061.78keV 
SHAPE: FWHM = 4.50 FW(1 /5)M = 4.65 
ID:Bi-207at1063.62keV 
Corrected Rate = 2701.13 +/- 9003.77 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA: Gross = 64 Net = -27 +/-22 

Could not properly fit the peak. 

.ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross = 58 Net = -10 +/-19 

ild not properly fit the peak. 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 434 Net = -233 +/-163 
CENTROID: 4483.90 = 1121.52keV 
SHAPE: FWHM = 0.90 FW(1/5)M = 1.50 
ID:Ta-182at1121.28keV 
Corrected Rate = 0.00 +/- 337900.24 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA . Gross = 299 Net = 214 +/-34 
CENTROID: 4696.10 =1174.59keV 
SHAPE: FWHM = 1.37 FW(1/5)M = 2.40 
ID:Co-56at1175.13keV 
Corrected Rate = 7091075.26 +/-1126619.43 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 67 Net = -26 +/- 31 
CENTROID: 4752.50 =1188.69keV 
SHAPE: FWHM = 11.48 FW(1/5)M = 11.64 
ID:Ta-182at1189.05keV 
Corrected Rate = 0.00 +/-143826.91 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 162 Net = -10 +/-59 
CENTROID: 4954.97 = 1239.32keV 
SHAPE: FWHM = 1.01 FW(1/5)M = 1.50 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 68984.62 Bq 

ROI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 



AREA : Gross = 26 Net =1 +/-11 
CENTROID: 5009.00 = 1252.83keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Kr-88at1250.67keV 
Corrected Rate = 70301.75 +/- 773319.27 Bq 

' # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 30 Net = 5 +/-11 
CENTROID: 5032.00 = 1258.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1257.47keV 
Corrected Rate = 264343.99 +/- 581556.77 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 115 Net=1 +/-49 
CENTROID: 5187.00 = 1297.33keV 
SHAPE: FWHM = 1.00 FW(1/5)M = 1.60 
ID: J-133at1298.90keV 
Corrected Rate = 37646.20 +/-1844663.86 Bq 

?̂OI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 290 Net =108 +/-56 
CENTROID: 5333.79 = 1334.04keV 
SHAPE: FWHM = 1.45 FW(1/5)M = 2.18 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 90962.69 +/- 47165.84 Bq 

ROI # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA : Gross = 23 Net = -9 +/-10 
CENTROID: 5376.00 =1344.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 0.00 +/- 741368.37 Bq 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 17 Net = -6 +/-8 

Could not properly fit the peak. 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 116 Net = 75 +/-29 
CENTROID: 5512.40 = 1378.69keV 
SHAPE: FWHM = 1.42 FW(1/5)M = 2.21 
ID:Bi-214at1377.65keV 
Corrected Rate = 1616931.87 +/- 625213.66 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 73 Net = 29 +/-24 
CENTROID: 5634.00 = 1409.10keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: Eu-152 at 1408.08keV 
Corrected Rate = 120758.32 +/- 99937.92 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 43 Net = 33 +/-11 
CENTROID: 5745.00 = 1436.85keV 
SHAPE: FWHM = 1.25 FW(1/5)M = 1.48 
ID:Sb-124at1436.60keV 
Corrected Rate = 2745877.17 +/- 915292.39 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 33 Net = 2 +/-16 



CENTROID: 5846.00 = 1462.10keV 
SHAPE: FWHM = 1.06 FW(1/5)M = 1.30 
ID:K-40at1460.70keV 
Corrected Rate = 17088.60 +/-136708.81 Bq 

*OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA : Gross = 28 Net =1 +/-12 
CENTROID: 5879.00 = 1470.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-89at1472.76keV 
Corrected Rate = 13079.57 +/-156954.81 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 61 Net = 32 +/- 20 
CENTROID: 6043.83 = 1511.56keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 0.69 
ID:U-238at1510.30keV 
Corrected Rate = 233325238.11 +/-145828273.82 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 62 Net = -28 +/- 38 
CENTROID: 6099.00 = 1525.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:K-42at1524.70keV 
Corrected Rate = 0.00 +/- 200857.53 Bq 

ROI # 49 RANGE: 6198 = 1550.1 OkeV to 6227 = 1557.35keV 
AREA: Gross = 17 Net = 7 +/-6 
CENTROID: 6208.00 = 1552.60keV 
SHAPE: FWHM = 3.63 FW(1/5)M = 3.85 
ID:U-238at1553.74keV 
Corrected Rate = 83317907.85 +/- 71415349.58 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA: Gross = 35 Net = -23 +/-24 
CENTROID: 6286.00 = 1572.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Rh-106M at 1572.1 OkeV 
Corrected Rate = 0.00 +/- 449796.34 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 8 Net = -8 +/-7 

Could not properly fit the peak. 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 19 Net = 2 +/-9 
CENTROID: 6373.00 = 1593.85keV 
SHAPE: FWHM = 1.87 FW(1/5)M = 2.35 
ID: La-140 at 1596.20keV 
Corrected Rate = 2062.32 +/- 9280.43 Bq 

ROI # 53 RANGE: 6438 = 1610.1 OkeV to 6494 = 1624.1 OkeV 
AREA: Gross = 12 Net = -7 +/-12 

Could not properly fit the peak. 

" 1 # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.1 OkeV 
AREA: Gross = 11 Net = 1 +/-6 
CENTROID: 6513.00 = 1628.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Ac-228 at 1630.40keV 
Corrected Rate = 51446.62 +/- 308679.72 Bq 



!0I # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.1 OkeV 
AREA: Gross = 10 Net = -10 +/-8 

Could not properly fit the peak. 

. !OI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA : Gross = 23 Net = 23 +/- 4 
CENTROID: 6637.00 = 1659.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 2038263.33 +/- 354480.58 Bq 

ROI # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 4 Net = -1 +/- 4 

lould not properly fit the peak. 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 7 Net = 7 +/-2 

3ould not properly fit the peak. 

1 0 I # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA: Gross = 7 Net = 2 +/-4 

Could not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA : Gross = 3 1 Net = 11 +/-13 
CENTROID: 6921.70 = 1731.02keV 
SHAPE: FWHM = 1.30 FW(1/5)M = 2.61 
ID:Bi-214at1729.60keV 
Corrected Rate = 380999.79 +/- 450272.48 Bq 

I # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.1 OkeV 
AREA : Gross = 9 Net = 1 +/- 7 
CENTROID: 6962.00 =1741.10keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:J-134at1741.40keV 
Corrected Rate = 34245.51 +/- 239718.60 Bq 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 1 1 9 Net = 109 +/-14 
CENTROID: 7062.76 = 1766.28keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 2.96 
ID:U-238at1765.80keV 
Corrected Rate = 1541060848.83 +/-197934420.95 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA : Gross = 3 Net = -2 +/- 4 

Could not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA : Gross = 2 Net = 2 +/-1 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 9 Net = 9 +/-3 
CENTROID: 7362.00 = 1841.09keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID: Rh-106M at 1838.20keV 
Corrected Rate = 417234.92 +/-139078.31 Bq 

ROI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 



AREA: Gross = 19 Net = 11 +1-7 
CENTROID: 7396.45 = 1849.70keV 
SHAPE: FWHM = 0.53 FW(1/5)M = 0.79 
ID:Xe-138at1850.86keV 
Corrected Rate = 864608.33 +/- 550205.30 Bq 

' # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 8 Net = 8 +/- 2 

'ould not properly fit the peak. 

70 I # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA: Gross = 14 Net = 3 +/-10 
CENTROID: 7604.00 = 1901.58keV 
SHAPE: FWHM = 11.75 FW(1/5)M = 11.90 
ID:Kr-89at1903.40keV 
Corrected Rate = 324262.67 +/-1080875.57 Bq 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 3 Net = -3 +/- 4 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA : Gross = 6 Net = 6 +/- 2 
CENTROID: 8028.00 = 2007.56keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID: Rb-89 at 2007.54keV 
Corrected Rate = 276332.18 +/- 92110.73 Bq 

,301 # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA : Gross = 3 Net = 3 +/-1 

~"»uld not properly fit the peak. 



Detector #1 ACQ 29-Jan-2002 at 13:11:50 RT = 5.0 LT = 3.5 
digiDARTUSEIb 
SC22-2 

tOI # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA: Gross = 12015 Net = 7905 +/-669 
CENTROID: 487.88 = 122.02keV 
SHAPE: FWHM = 0.91 FW(1/5)M = 1.55 
ID: Co-57 at 122.07keV 
Corrected Rate = 1677893.11 +/-142000.06 Bq 

{01 # 2 RANGE: 697 = 174.34keV to 752 = 188.1 OkeV 
AREA: Gross = 581 Net = -35 +/-71 
CENTROID: 709.00 = 177.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-136at176.56keV 
Corrected Rate = 0.00 +/-105038.02 Bq 

*OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 4060 Net = 402 +/- 530 
CENTROID: 979.24 = 244.95keV 
SHAPE: FWHM = 1.04 FW(1/5)M = 1.68 
ID:Eu-152at244.70keV 
Corrected Rate = 1280106.33 +/-1687702.37 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross = 2120 Net =1015 +/-189 
CENTROID: 1377.70 = 344.63keV 
SHAPE: FWHM = 1.20 FW(1/5)M = 1.75 
ID: Pu-239 at 344.96keV 
Corrected Rate = 56292926293.51 +/- 10482131102.93 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA : Gross = 330 Net = 62 +/- 54 
CENTROID: 1466.92 = 366.95keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
ID: Mo-99 at 366.44keV 
Corrected Rate = 1681297.63 +/-1464356.00 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1442 Net = 14 +/-267 
CENTROID: 1776.42 =444.38keV 
SHAPE: FWHM = 1.26 FW(1/5)M = 2.09 
ID:Eu-152at444.00keV 
Corrected Rate = 197459.82 +/- 3765840.93 Bq 

ROI # 7 RANGE: 1824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 149 Net = -7 +/-29 
CENTROID: 1844.88 =461.50keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.92 
ID:Cs-138at462.79keV 
Corrected Rate = 0.00 +/- 38443.51 Bq 

ROI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 476 Net = 43 +/- 90 
CENTROID: 1964.00 = 491.30keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ce-143at490.20keV 
Corrected Rate = 836742.74 +/-1751322.02 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 



AREA : Gross = 269 Net = 44 +/- 42 
CENTROID: 2026.00 = 506.81 keV 
SHAPE: FWHM = 8.79 FW(1/5)M = 9.62 
ID: Pa-234 at 506.80keV 
Corrected Rate = 1384181.35 +/-1321264.01 Bq 

] # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA : Gross = 236 Net = 60 +/- 41 
CENTROID: 2116.78 = 529.51 keV 
SHAPE: FWHM = 0.35 FW(1/5)M = 0.88 
ID:J-133at529.50keV 
Corrected Rate = 31349.66 +/- 21422.27 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA: Gross = 711 Net = -65 +/-149 
CENTROID: 2260.00 = 565.34keV 
SHAPE: FWHM = 4.50 FW(1/5)M = 4.65 
ID: J-134at566.00keV 
Corrected Rate = 0.00 +/- 5959206.85 Bq 

^Ol # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 117 Net = 21 +/-20 
CENTROID: 2344.12 = 586.38keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
ID: Kr-89 at 585.80keV 
Corrected Rate = 61925.41 +/- 58976.58 Bq 

ROI # 13 RANGE: 2355 = 589.10keV to 2390 = 597.85keV 
AREA: Gross = 142 Net = 70 +/-20 
CENTROID: 2367.81 = 592.30keV 
SHAPE: FWHM = 0.55 FW(1/5)M = 1.97 
ID:Eu-154at591.70keV 
Corrected Rate = 764879.95 +/- 218537.13 Bq 

ROI # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 233 Net = 26 +/-43 
CENTROID: 2437.92 = 609.84keV 
SHAPE: FWHM = 1.29 FW(1/5)M = 1.61 
ID:Ru-103at610.33keV 
Corrected Rate = 253192.86 +/- 418742.04 Bq 

ROI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 911 Net = -16 +/-204 
CENTROID: 2648.50 = 662.51 keV 
SHAPE: FWHM = 0.96 FW(1/5)M = 1.16 
ID:Cs-137at661.60keV 
Corrected Rate = 0.00 +/-133309.23 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 1071 Net = 408 +/-183 
CENTROID: 2894.86 = 724.13keV 
SHAPE: FWHM = 1.74 FW(1/5)M = 2.95 
ID:Zr-95at724.18keV 
Corrected Rate = 551492.06 +/- 247360.41 Bq 

' # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA : Gross = 590 Net = 248 +/- 80 
CENTROID: 3117.49 = 779.81 keV 
SHAPE: FWHM = 1.15 FW(1/5)M = 2.11 
ID:J-132at780.20keV 
Corrected Rate = 12840437.01 +/- 4142076.45 Bq 



{01 # 18. RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA : Gross = 507 Net = -24 +/-130 
CENTROID: 3162.11 = 790.97keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.59 
ID: Rh-106M at 792.90keV 
Corrected Rate = 0.00 +/-1305100.93 Bq 

?OI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 201 Net = 5 +/- 50 
CENTROID: 3409.00 = 852.72keV 
SHAPE: FWHM = 1.29 FW(1/5)M = 2.13 
ID:U-238at851.57keV 
Corrected Rate = 57209463.47 +/- 572094634.75 Bq 

•ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 
AREA: Gross = 361 Net = 97 +/-69 
CENTROID: 3471.25 = 868.28keV 
SHAPE: FWHM = 0.76 FW(1 /5)M = 1.44 
ID:La-140at867.86keV 
Corrected Rate = 1262763.64 +/- 898254.55 Bq 

ROI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 105 Net = 15 +/- 25 
CENTROID: 3595.00 = 899.23keV 
SHAPE: FWHM = 7.54 FW(1/5)M = 7.75 
ID: U-238 at 898.67keV 
Corrected Rate = 207403904.83 +/- 345673174.71 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 4 4 Net = 24 +/- 9 
CENTROID: 3646.00 = 911.99keV 
SHAPE: FWHM = 1.53 FW(1 /5)M = 1.69 
ID:Th-232at911.10keV 
Corrected Rate = 67677.89 +/- 25379.21 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross = 120 Net = 37 +/-26 
CENTROID: 3708.22 = 927.55keV 
SHAPE: FWHM = 0.38 FW(1 /5)M = 0.63 
ID: Pa-234 at 926.70keV 
Corrected Rate = 248313.97 +/- 174490.90 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 92 Net = 54 +/-16 
CENTROID: 3737.77 = 934.94keV 
SHAPE: FWHM = 0.54 FW(1 /5)M = 2.01 
ID:Ra-226at934.10keV 
Corrected Rate = 1258242.74 +/- 372812.66 Bq 

ROI # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 607 Net = 211 +/-113 
CENTROID. 3859.42 = 965.36keV 
SHAPE: FWHM = 1.45 FW(1/5)M = 2.18 
ID: Th-232 at 964.77keV 
Corrected Rate = 2931873.79 +/-1570150.42 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA: Gross = 190 Net = 30 +/-44 
CENTROID: 4022.58 = 1006.16keV 
SHAPE: FWHM = 1.43 FW(1/5)M = 2.57 



ID:Eu-152at1005.30keV 
Corrected Rate = 3711436.71 +/- 5443440.51 Bq 

ROI # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 70 Net = -3 +/-21 
CENTROID: 4076.00 = 1019.52keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Rh-106M at 1019.60keV 
Corrected Rate = 0.00 +/-1095741.60 Bq 

ROI # 28 RANGE: 4113=1028.78keV to 4202 = 1051.03keV 
AREA: Gross = 141 Net = 36 +/-38 
CENTROID: 4172.86 = 1043.74keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.74 
ID:Br-82at1044.00keV 
Corrected Rate = 105163.81 +/-111006.25 Bq 

10 I # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 41 Net = 2 +/-11 
CENTROID: 4253.55 = 1063.92keV 
SHAPE: FWHM = 2.21 FW(1/5)M = 2.39 
ID: Bi-207 at 1063.62keV 
Corrected Rate = 2158.86 +/-11873.72 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 6 1 Net = 19 +/- 16 
CENTROID: 4288.48 = 1072.66keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 1.25 
ID:J-134at1072.53keV 
Corrected Rate = 111230.27 +/- 93667.59 Bq 

I # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross = 258 Net = 190 +/- 24 
CENTROID: 4347.00 = 1087.29keV 
SHAPE: FWHM = 1.31 FW(1/5)M = 2.31 
ID:Eu-152at1085.90keV 
Corrected Rate = 1606052.52 +/- 202869.79 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 5 8 8 Net = 213 +/-124 
CENTROID: 4451.65 =1113.46keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.51 
ID:Xe-138at1114.29keV 
Corrected Rate = 12502020.03 +/- 7278171.29 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 8 0 Net = 19 +/- 26 
CENTROID: 4726.00 =1182.06keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-88at1179.51keV 
Corrected Rate = 1712732.56 +/- 2343739.29 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 93 Net = -35 +/- 36 
CENTROID: 4753.50 =1188.94keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 1.89 
ID:Ta-182at1189.05keV 
Corrected Rate = 0.00 +/- 200239.96 Bq 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 197 Net = -61 +/-72 



CENTROID: 4859.00 = 1215.32keV 
SHAPE: FWHM = 24.62 FW(1/5)M = 25.13 
ID:As-76at1216.25keV 
Corrected Rate = 0.00 +/-1815597.25 Bq 

. ?OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA : Gross = 40 Net = 3 +/-13 
CENTROID: 5005.00 = 1251.83keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Kr-88at1250.67keV 
Corrected Rate = 252846.64 +/- 1095668.77 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 29 Net = -28 +/- 16 

"ould not properly fit the peak. 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 193 Net =170 +/-25 
CENTROID: 5101.97 = 1276.07keV 
SHAPE: FWHM = 1.77 FW(1/5)M = 2.11 
ID:Eu-154at1274.80keV 
Corrected Rate = 465301.82 +/- 68426.74 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 65 Net = -8 +/- 35 
CENTROID: 5243.00 =1311.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Tb-160at1312.12keV 
Corrected Rate = 0.00 +/-1173947.05 Bq 

" *»l # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 14 Net = 5 +/-6 
CENTROID: 5364.00 = 1341.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 444399.79 +/- 533279.75 Bq 

ROI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 14 Net = 0 +/-7 
CENTROID: 5403.00 = 1351.34keV 
SHAPE: FWHM = 0.50 FW(1/5)M = 0.80 
ID:U-238at1352.90keV 
Corrected Rate = 0.00 +/- 325459386.16 Bq 

ROI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross * 102 Net = 19 +/-40 
CENTROID: 5512.00 = 1378.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1377.65keV 
Corrected Rate = 491081.81 +/-1033856.44 Bq 

ROI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 351 Net = 75 +/-61 
CENTROID: 5636.98 = 1409.84keV 
SHAPE: FWHM = 1.63 FW(1/5)M = 2.27 
ID: Eu-152 at 1408.08keV 
Corrected Rate = 374412.32 +/- 304522.02 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 23 Net =13 +/-10 
CENTROID: 5734.50 = 1434.22keV 



SHAPE: FWHM = 5.96 FW(1/5)M = 6.78 
ID.:U-238at1434.30keV 
Corrected Rate = 144486365.79 +/- 111143358.30 Bq 

:0I # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA : Gross = 41 Net = 21 +/-14 
CENTROID: 5828.00 = 1457.60keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 1.23 
ID:J-135at1457.56keV 
Corrected Rate = 265251.95 +/-176834.64 Bq 

iOI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 17 Net = 3 +/-9 
CENTROID: 5912.00 = 1478.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.88 
ID: Ag-110M at 1475.76keV 
Corrected Rate = 82932.00 +/- 248796.01 Bq 

?OI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA: Gross = 50 Net = 21 +/-20 
CENTROID: 5980.00 = 1495.60keV 
SHAPE: FWHM = 12.25 FW(1 /5)M = 12.40 
ID: Ac-228 at 1495.80keV 
Corrected Rate = 2231330.83 +/- 2125076.98 Bq 

ROI # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 51 Net = -3 +/- 30 
CENTROID: 6161.00 = 1540.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1538.08keV 
Corrected Rate = 0.00 +/- 1225422.48 Bq 

ROI # 4 9 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross = 16 Net=1 +1-7 
CENTROID: 6208.00 = 1552.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1553.74keV 
Corrected Rate = 14269544.28 +/- 99886809.98 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 2 5 Net = 13 +/-11 
CENTROID: 6249.00 = 1562.85keV 
SHAPE: FWHM = 9.88 FW(1 /5)M = 10.10 
ID: Ag-110M at 1562.27keV 
Corrected Rate = 1271955.94 +/- 1076270.41 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 9 Net = 4 +/-5 
CENTROID: 6340.00 = 1585.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Ac-228 at 1587.90keV 
Corrected Rate = 126605.61 +/-158257.01 Bq 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 18 Net=1 +/-8 

jld not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 11 Net =11 +/-3 

Could not properly fit the peak. 



ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 8 Net = 3 +1-4 

\Jould not property fit the peak. 

101 # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.1 OkeV 
AREA: Gross = 7 Net = -3 +/-6 

ild not properly fit the peak. 

{Ol # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA : Gross = 22 Net = -17 +/-18 
CENTROID: 6650.00 = 1663.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 0.00 +/-1912382.44 Bq 

r*OI # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 6 Net = 1 +/- 4 
CENTROID: 6710.00 = 1678.1 OkeV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:J-135at1678.03keV 
Corrected Rate = 12940.68 +/- 51762.72 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA : Gross = 9 Net = -5 +/- 8 
CENTROID: 6779.00 = 1695.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 1694.00keV 
Corrected Rate = 0.00 +/- 764696.79 Bq 

ROI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.1 OkeV 
AREA: Gross = 4 Net = -1 +/- 4 

did not property fit the peak. 

"ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 18 Net = 8 +1-9 
CENTROID: 6921.45 = 1730.96keV 
SHAPE: FWHM = 0.54 FW(1/5)M = 1.82 
ID:Bi-214at1729.60keV 
Corrected Rate = 332194.04 +/- 373718.29 Bq 

ROI # 61 RANGE: 6934 = 1734.1 OkeV to 6978 = 1745.10keV 
AREA: Gross = 5 Net = -3 +/-6 

Could not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 98 Net = 68 +/-18 
CENTROID: 7064.18 = 1766.64keV 
SHAPE: FWHM = 0.86 FW(1/5)M = 2.07 
ID:U-238at1765.80keV 
Corrected Rate = 1152582415.50 +/- 305095345.28 Bq 

ROI # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 5 Net = 0 +/-4 

Could not property fit the peak. 

! # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA: Gross = 4 Net = 4 +/- 2 

Could not properly fit the peak. 

ROI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA: Gross = 9 Net = 9 +/-3 

file:///Jould


Could not properly fit the peak. 

KOI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 20 Net = 20 +/-4 
CENTROID: 7394.00 = 1849.08keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
ID:Bi-214at1847.44keV 
Corrected Rate = 1262087.04 +/- 252417.41 Bq 

ROI # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 9 Net = 9 +/- 3 

tould not properly fit the peak. 

ROI # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA : Gross = 9 Net = -12 +/-13 

Could not property fit the peak. 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA: Gross = 1 Net = 1 +/-1 

Could not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 8 Net = 8 +1-2 

Could not property fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA: Gross = 1 Net = 1 +/-1 

Sould not properly fit the peak. 



Detector #1 ACQ 29-Jan-2002 at 13:10:27 RT = 5.0 LT = 2.9 
digiDARTUSEIb 
SC21-2 

ROI # 1 RANGE: 22 = 5.27keV to 674 = 168.30keV 
AREA: Gross = 10324 Net = 4012 +A827 
CENTROID: 49.64 = 12.18keV 
SHAPE: FWHM = 9.68 FW(1/5)M = 22.12 
No close library match. 

ROI # 2 RANGE: 697 = 174.05keV to 754 = 188.31 keV 
AREA: Gross = 1066 Net = 61 +/-93 
CENTROID: 729.10 = 182.08keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.54 
No close library match. 

ROI # 3 RANGE: 761 = 190.06keV to 1229 = 307.05keV 
AREA : Gross = 6924 Net = -502 +/- 756 
CENTROID: 1074.00 = 268.31 keV 
SHAPE: FWHM = 24.50 FW(1/5)M = 24.65 
No close library match. 

ROI # 4 RANGE: 1239 = 309.55keV to 1435 = 358.54keV 
AREA: Gross = 1823 Net =148 +/-231 
CENTROID: 1389.91 = 347.27keV 
SHAPE: FWHM = 9.69 FW(1/5)M = 9.91 
No close library match. 

ROI # 5 RANGE: 1440 = 359.79keV to 1510 = 377.29keV 
AREA : Gross = 585 Net = -78 +/- 84 
CENTROID: 1475.00 = 368.54keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 6 RANGE: 1513 = 378.04keV to 1820 = 454.76keV 
AREA : Gross = 4462 Net = 2460 +/- 321 
CENTROID: 1736.44 =433.88keV 
SHAPE: FWHM = 1.23 FW(1/5)M = 1.89 
No close library match. 

ROI # 7 RANGE: 1826 = 456.26keV to 1865 = 466.01 keV 
AREA : Gross = 275 Net = 55 +/- 36 

. CENTROID: 1829.00 =457.01keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 



ROI # 8 . RANGE: 1888 = 471.75keV to 2005 = 500.99keV 
AREA : Gross = 811 Net = 24 +/-121 
CENTROID: 1917.85 =479.21keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 2.66 
No close library match. 

ROI # 9 RANGE: 2015 = 503.49keV to 2068 = 516.73keV 
AREA : Gross = 411 Net = 69 +/- 52 
CENTROID: 2042.62 =510.39keV 
SHAPE: FWHM - 0.49 FW(1/5)M = 1.64 
No close library match. 

ROI # 10 RANGE: 2074 = 518.23keV to 2135 = 533.47keV 
AREA : Gross = 404 Net = 22 +/- 59 
CENTROID: 2124.53 = 530.86keV 
SHAPE: FWHM = 0.43 FW(1/5)M = 0.62 
No close library match. 

ROI # 11 RANGE: 2141 = 534.97keV to 2319 = 579.45keV 
AREA : Gross = 889 Net = 24 +/-158 
CENTROID: 2246.00 =561.21keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 12 RANGE: 2324 = 580.69keV to 2354 = 588.19keV 
AREA: Gross = 133 Net = -1 +/-23 
CENTROID: 2348.00 = 586.69keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
No close library match. 

ROI # 13 RANGE: 2358 = 589.19keV to 2453 = 612.92keV 
AREA: Gross = 453 Net = -459 +/-114 

Could not properly fit the peak. 

ROI # 14 RANGE: 2455 = 613.42keV to 2732 = 682.62keV 
AREA: Gross = 2348 Net = -18595 +/- 964 
CENTROID: 2458.99 = 614.42keV 
SHAPE: FWHM = 0.20 FW(1/5)M = 0.79 
No close library match. 

ROI # 15 RANGE: 2734 = 683.12keV to 3039 = 759.31 keV 
AREA : Gross = 2178 Net = 954 +/- 249 
CENTROID: 2893.56 = 722.98keV 
SHAPE: FWHM = 1.55 FW(1/5)M = 2.17 
No close library match. 



ROI # 16 . RANGE: 3044 = 760.55keV to 3158 = 789.03keV 
AREA: Gross = 326 Net = 38 +/- 72 
CENTROID:3151.00 = 787.28keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.37 
No close library match. 

ROI # 17 RANGE: 3163 = 790.28keV to 3197 = 798.77keV 
AREA: Gross = 116 Net = -42 +/-26 
CENTROID: 3180.00 = 794.52keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 18 RANGE: 3199 = 799.27keV to 3360 = 839.47keV 
AREA : Gross = 479 Net = -7 +/-112 
CENTROID: 3299.00 = 824.24keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
No close library match. 

ROI # 19 RANGE: 3374 = 842.97keV to 3455 = 863.20keV 
AREA: Gross = 258 Net = 53 +/-51 
CENTROID: 3403.30 = 850.29keV 
SHAPE: FWHM = 0.51 FW(1 /5)M = 1.08 
No close library match. 

ROI # 20 RANGE: 3460 = 864.45keV to 3570 = 891.91 keV 
AREA: Gross = 385 Net = -59 +/- 87 
CENTROID: 3539.00 = 884.17keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.44 
No close library match. 

ROI # 21 RANGE: 3583 = 895.16keV to 3631 = 907.15keV 
AREA: Gross = 144 Net =-28 +/-34 
CENTROID: 3620.00 = 904.40keV 
SHAPE: FWHM = 1.25 FW(1 /5)M = 1.40 
No close library match. 

ROI # 22 RANGE: 3636 = 908.40keV to 3658 = 913.89keV 
AREA : Gross = 75 Net = -6 +/-14 
CENTROID: 3640.55 = 909.53keV 
SHAPE: FWHM = 0.54 FW(1/5)M = 0.82 
No close library match. 

ROI # 23 RANGE: 3667 = 916.14keV to 3721 = 929.62keV 
' AREA: Gross = 170 Net = 23 +/-34 

CENTROID: 3715.00 =928.12keV 
SHAPE: 'HM = 0.27 FW(1/5)M = 0.44 



No close library match. 

ROI # 24 RANGE: 3728 = 931.37keV to 3764 = 940.36keV 
AREA: Gross = 154 Net = 37 +/-25 
CENTROID: 3734.00 = 932.87keV 
SHAPE: FWHM = 0.61 FW(1/5)M = 0.94 
No close library match. 

ROI # 25 RANGE: 3775 = 943.10keV to 3971 = 992.04keV 
AREA : Gross = 584 Net = -7 +/-137 
CENTROID: 3799.00 =949.10keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 26 RANGE: 3976 = 993.29keV to 4054 = 1012.76keV 
AREA: Gross = 235 Net = -55 +/-58 
CENTROID: 4039.00 = 1009.02keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 27 RANGE: 4070 = 1016.75keV to 4112 = 1027.24keV 
AREA : Gross = 93 Net = 21 +/- 21 
CENTROID: 4108.47 = 1026.36keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.62 
No close library match. 

ROI # 28 RANGE: 4119 = 1028.99keV to 4207 = 1050.96keV 
AREA : Gross = 229 Net = -8 +/- 57 
CENTROID: 4193.00 = 1047.46keV 
SHAPE: FWHM = 1.36 FW(1/5)M = 2.62 
No close library match. 

ROI # 29 RANGE: 4246 = 1060.69keV to 4270 = 1066.68keV 
AREA : Gross = 67 Net = 4 +/-14 
CENTROID: 4256.17 = 1063.23keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.09 
No close library match. 

ROI # 30 RANGE: 4282 = 1069.68keV to 4322 = 1079.66keV 
AREA : Gross = 84 Net = -39 +/- 26 
CENTROID: 4319.00 = 1078.92keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 31 RANGE: 4335 = 1082.91 keV to 4375 = 1092.89keV 
AREA:f -s = 101 Net =-2 +/-24 



CENTROID: 4340.00 = 1084.16keV 
SHAPE: FWHM = 6.49 FW(1/5)M = 6.64 
No close library match. 

ROI # 32 RANGE: 4388 = 1096.14keV tp 4637 = 1158.29keV 
AREA : Gross =550 Net = -117 +/-164 
CENTROID: 4484.08 =1120.12keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 2.04 
No close library match. 

ROI # 33 RANGE: 4663 = 1164.78keV to 4734 = 1182.50keV 
AREA : Gross = 927 Net = 735 +/- 53 
CENTROID: 4696.66 =1173.18keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.61 
No close library match. 

ROI # 34 RANGE: 4748 = 1185.99keV to 4816 = 1202.97keV 
AREA: Gross = 94 Net = 36 +/- 25 
CENTROID: 4757.00 = 1188.24keV 
SHAPE: FWHM = 12.06 FW(1/5)M = 13.33 
No close library match. 

ROI # 35 RANGE: 4843 = 1209.70keV to 4970 = 1241.40keV 
AREA: Gross = 150 Net = 43 +/-47 
CENTROID: 4853.00 = 1212.20keV 
SHAPE: FWHM = 26.73 FW(1/5)M = 26.95 
No close library match. 

ROI # 36 RANGE: 4984 = 1244.89keV to 5020 = 1253.88keV 
AREA: Gross = 27 Net = -4 +/-12 
CENTROID: 5016.45 = 1252.99keV 
SHAPE: FWHM = 0.46 FW(1 /5)M = 0.63 
No close library match. 

ROI # 37 RANGE: 5022 = 1254.37keV to 5059 = 1263.61 keV 
AREA : Gross =24 Net = 18 +/- 7 
CENTROID: 5034.00 = 1257.37keV 
SHAPE: FWHM = 5.37 FW(1/5)M = 5.84 
No close library match. 

ROI # 38 RANGE: 5079 = 1268.60keV to 5215 = 1302.54keV 
AREA : Gross = 96 Net = -64 +/- 58 
CENTROID: 5098.00 = 1273.34keV 

' SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 



ROI # 39 . RANGE: 5240 = 1308.77keV to 5320 = 1328.74keV 
AREA: Gross = 58 Net =-37 +/-33 
CENTROID:5261.00 = 1314.01 keV 
SHAPE: FWHM = 11.98 FW(1/5)M = 12.13 
No close library match. 

ROI # 40 RANGE: 5322 = 1329.23keV to 5348 = 1335.72keV 
AREA: Gross = 725 Net = 693 +/- 28 
CENTROID: 5334.16 = 1332.27keV 
SHAPE: FWHM = 1.71 FW(1/5)M = 2.90 
No close library match. 

ROI # 41 RANGE: 5366 = 1340.21 keV to 5393 = 1346.95keV 
AREA: Gross = 9 Net = -5 +/- 6 
CENTROID: 5377.00 = 1342.96keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
No close library match. 

ROI # 42 RANGE: 5404 = 1349.69keV to 5430 = 1356.18keV 
AREA: Gross = 13 Net = -1 +/-6 

Could not properly fit the peak. 

ROI # 43 RANGE: 5433 = 1356.93keV to 5556 = 1387.62keV 
AREA: Gross = 91 Net = 29 +/- 35 
CENTROID: 5516.14 = 1377.67keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.69 
No close library match. 

ROI # 44 RANGE: 5567 = 1390.36keV to 5652 = 1411.57keV 
AREA : Gross = 67 Net = 38 +/- 20 
CENTROID: 5636.83 = 1407.78keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.49 
No close library match. 

ROI # 45 RANGE: 5729 = 1430.78keV to 5790 = 1446.00keV 
AREA: Gross = 17 Net = -14 +/-16 

Could not properly fit the peak. 

ROI # 46 RANGE: 5803 = 1449.24keV to 5863 = 1464.21 keV 
AREA: Gross = 24 Net = 4 +/-13 
CENTROID: 5849.00 = 1460.71 keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.30 
No close library match. 

ROI # 47 RANGE: 5883 = 1469.20keV to 5923 = 1479.17keV 
AREA : ss = 22 Net =1 +/-11 



CENTROID: 5892.00 = 1471.44keV 
SHAPE: FWHM = 0.25 FW{1/5)M = 0.40 
No close library match. 

ROI # 48 RANGE: 5976 = 1492.39keV to 6062 = 1513.85keV 
AREA : Gross = 50 Net = 35 +/-15 
CENTROID: 5989.00 = 1495.64keV 
SHAPE: FWHM = 0.29 FW<1/5)M = 1.50 
No close library match. 

ROI # 49 RANGE: 6066 = 1514.84keV to 6173 = 1541.53keV 
AREA : Gross =36 Net = 18 +/-18 
CENTROID: 6070.00 = 1515.84keV 
SHAPE: FWHM = 19.21 FW(1/5)M = 19.36 
No close library match. 

ROI # 50 RANGE: 6208 = 1550.26keV to 6236 = 1557.25keV 
AREA : Gross = 7 Net = -3 +/- 5 

Could not properly fit the peak. 

ROI # 51 RANGE: 6242 = 1558.74keV to 6310 = 1575.70keV 
AREA : Gross =23 Net = -12 +/-18 
CENTROID: 6292.00 =1571.21keV 
SHAPE: FWHM = 0.31 FW(1 /5)M = 0.55 
No close library match. 

ROI #52 RANGE: 6344 = 1584.18keV to 6375 = 1591.91keV 
AREA : Gross = 8 Net = 8 +/- 2 
CENTROID: 6349.00 = 1585.43keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 53 RANGE: 6377 = 1592.41 keV to 6411 = 1600.89keV 
AREA: Gross = 16 Net = 4 +/-7 
CENTROID: 6382.00 = 1593.66keV 
SHAPE: FWHM = 5.49 FW<1 /5)M = 5.64 
No close library match. 

ROI # 54 RANGE: 6448 = 1610.12keV to 6505 = 1624.33keV 
AREA: Gross = 16 Net = 6 +/-9 

Could not properly fit the peak. 

ROI # 55 RANGE: 6514 = 1626.58keV to 6544 = 1634.06keV 
AREA : Gross = 8 Net = -13 +/- 8 

Could not properly fit the peak. 



ROI # 56 . RANGE: 6562 = 1638.55keV to 6592 = 1646.03keV 
AREA: Gross = 12 Net = 2 +/-6 
CENTROID: 6588.00 = 1645.03keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
No close library match. 

ROI # 57 RANGE: 6638 = 1657.50keV to 6697 = 1672.21 keV 
AREA : Gross =25 Net = -15 +/-18 

Could not properly fit the peak. 

ROI # 58 RANGE: 6705 = 1674.21 keV to 6736 = 1681.94keV 
AREA : Gross = 7 Net = -4 +/- 6 

Could not properly fit the peak. 

ROI # 59 RANGE: 6757 = 1687.18keV to 6800 = 1697.90keV 
AREA: Gross = 13 Net = 6 +/-7 
CENTROID: 6768.00 = 1689.92keV 
SHAPE: FWHM = 2.49 FW(1/5)M = 2.64 
No close library match. 

ROI # 60 RANGE: 6819 = 1702.64keV to 6850 = 1710.37keV 
AREA: Gross = 8 Net = -8 +/- 7 
CENTROID: 6833.00 = 1706.13keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 61 RANGE: 6882 = 1718.35keV to 6943 = 1733.56keV 
AREA: Gross = 27 Net = 27 +/- 5 
CENTROID: 6925.64 = 1729.23keV 
SHAPE: FWHM = 1.10 FW(1/5)M = 1.83 
No close library match. 

ROI # 62 RANGE: 6945 = 1734.05keV to 6990 = 1745.27keV 
AREA: Gross = 11 Net = 3 +/-7 

Could not properly fit the peak. 

ROI # 63 RANGE: 7051 = 1760.48keV to 7111 = 1775.44keV 
AREA : Gross = 97 Net = 77 +/-16 
CENTROID: 7064.72 = 1763.90keV 
SHAPE: FWHM = 2.21 FW(1/5)M = 2.79 
No close library match. 

ROI # 64 RANGE: 7158 = 1787.16keV to 7190 = 1795.14keV 
" AREA: Gross = 5 Net = 5 +/- 2 

CENTROID: 7177.00 = 1791.90keV 
SHAPE VHM = 0.25 FW<1/5)M = 0.40 



No. close library match. 

ROI # 65 RANGE: 7221 = 1802.87keV to 7271 = 1815.33keV 
AREA: Gross = 3 Net = -6 +/- 7 

Could not properly fit the peak. 

ROI # 66 RANGE: 7320 = 1827.55keV to 7379 = 1842.26keV 
AREA: Gross = 12 Net = 2 +/-9 
CENTROID: 7356.00 = 1836.52keV 
SHAPE: FWHM = 0.37 FW(1 /5)M = 1.10 
No close library match. 

ROI # 67 RANGE: 7383 = 1843.25keV to 7430 = 1854.97keV 
AREA: Gross = 25 Net = 25 +/-5 
CENTROID: 7398.12 = 1847.02keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.64 
No close library match. 

ROI # 68 RANGE: 7464 = 1863.45keV to 7526 = 1878.90keV 
AREA : Gross = 7 Net = 7 +/- 2 

Could not properly fit the peak. 

ROI # 69 RANGE: 7607 = 1899.09keV to 7673 = 1915.54keV 
AREA : Gross = 3 Net = 3 +/-1 

Could not properly fit the peak. 

ROI # 70 RANGE: 7678 = 1916.79keV to 7712 = 1925.26keV 
AREA: Gross = 6 Net = 6 +/- 2 

Could not properly fit the peak. 

ROI # 71 RANGE: 8003 = 1997.79keV to 8093 = 2020.22keV 
AREA: Gross = 10 Net = -5 +/-14 
CENTROID: 8070.00 =2014.49keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
No close library match. 

ROI # 72 RANGE: 8114 = 2025.46keV to 8172 = 2039.91 keV 
AREA : Gross = 7 Net = 7 +/- 2 

Could not properly fit the peak. 



Detector #1 A 29-Jan-2002 at 9:34:48 RT = 5.0 LT = 4.2 
digiDARTUriElb 
SC20 

ROI # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA : Gross = 5278 Net = 2898 +/- 507 
CENTROID: 288.17 = 72.06keV 
SHAPE: FWHM = 0.71 FW(1/5)M = 1.09 
ID:W-187at72.00keV 
Corrected Rate = 3797056.89 +/- 664288.42 Bq 

ROI # 2 RANGE: 697 = 174.34keV to 752 = 188.10keV 
AREA : Gross = 434 Net = 51 +/- 56 
CENTROID: 702.77 = 175.79keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.57 
ID:Sb-125at176.29keV 
Corrected Rate = 136420.29 +/-149794.82 Bq 

ROI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 2782 Net = -176 +/-476 
CENTROID: 770.00 = 192.61 keV 
SHAPE: FWHM = 54.04 FW(1/5)M = 54.19 
ID:Fe-59at192.34keV 
Corrected Rate = 0.00 +/- 2679731.26 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA : Gross *= 902 Net = 349 +/-133 
CENTROID: 1250.00 = 312.69keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 1.25 
ID:Np-237at311.90keV 
Corrected Rate = 247395.00 +/- 94279.47 Bq 

ROI # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA: Gross = 320 Net = 75 +/- 51 
CENTROID: 1462.39 = 365.82keV 
SHAPE: FWHM = 0.48 FW(1/5)M = 0.73 
ID: Mo-99 at 366.44keV 
Corrected Rate = 1704541.37 +/-1159088.13 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1339 Net = 217 +/-237 
CENTROID: 1808.08 = 452.29keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 3.12 
ID:Te-131 at452.32keV 
Corrected Rate = 399041.78 +/- 435819.83 Bq 



?0I#7 RANG 824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 157 Net = 20 +/-27 
CENTROID: 1858.00 = 464.78keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID:Sb-125at463.51keV 
Corrected Rate = 68417.64 +/- 92363.82 Bq 

?OI # 8 RANGE: 1886 = 471.79keV to 2003 = 501.05keV 
AREA : Gross = 430 Net = 37 +/- 85 
CENTROID: 1889.86 = 472.75keV 
SHAPE: FWHM = 23.75 FW(1/5)M = 24.05 
ID:Rh-106Mat474.20keV 
Corrected Rate = 672152.28 +/-1544133.61 Bq 

ROI # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 
AREA: Gross = 210 Net = 48 +/-36 
CENTROID: 2046.00 = 511.81keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 1.86 
ID:Rh-106Mat511.80keV 
Corrected Rate = 20678.68 +/-15509.01 Bq 

ROI # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA: Gross = 216 Net = -11 +/-45 
CENTROID: 2083.14 =521.10keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 0.57 
ID:Pa-234at521.00keV 
Corrected Rate = 0.00 +/-1417169.99 Bq 

ROI #11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 468 Net = 199 +/- 89 
CENTROID: 2196.18 = 549.37keV 
SHAPE: FWHM = 0.33 FW(1/5)M = 1.34 
ID:W-187at551.52keV 
Corrected Rate = 1448547.83 +/- 647843.00 Bq 

ROI # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 79 Net = -28 +/- 20 
CENTROID: 2336.00 = 584.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Th-232at583.17keV 
Corrected Rate = 0.00 +/- 28994.06 Bq 

RO\ # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 106 Net = 4 +/-22 
CENTROID: 2370.00 = 592.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 



ID: Sb-1Z 593.00keV 
Corrected Kate = 19183.94 +/-105511.66 Bq 

10\ # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA: Gross = 191 Net = -45 +/-45 
CENTROID: 2437.92 = 609.84keV 
SHAPE: FWHM = 0.41 FW(1/5)M = 1.48 
ID:Ru-103at610.33keV 
Corrected Rate = 0.00 +/- 367268.77 Bq 

?OI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 1390 Net = 973 +/-140 
CENTROID: 2647.64 = 662.30keV 
SHAPE: FWHM = 1.19 FW(1/5)M = 1.97 
ID:Cs-137at661.60keV 
Corrected Rate = 532888.39 +/- 76674.59 Bq 

lO\ # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 543 Net = -18 +/-167 
CENTROID: 2804.00 =701.40keV 
SHAPE: FWHM = 0.30 FW(1/5)M = 0.48 
ID: Nb-94 at 702.50keV 
Corrected Rate = 0.00 +/- 81471.78 Bq 

*OI # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA: Gross = 174 Net = 41 +/-49 
CENTROID: 3073.00 = 768.68keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Ra-226 at 768.40keV 
Corrected Rate = 434589.88 +/- 519387.90 Bq 

ROI # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71keV 
AREA: Gross = 305 Net = 239 +/- 48 
CENTROID: 3273.00 = 818.70keV 
SHAPE: FWHM = 15.92 FW(1/5)M = 17.38 
ID:Cs-136at818.50keV 
Corrected Rate = 132915.78 +/- 26694.38 Bq 

ROI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 127 Net = -13 +/-42 
CENTROID: 3379.00 = 845.21 keV 
SHAPE: FWHM = 1.31 FW(1/5)M = 1.55 
ID: Kr-87 at 845.60keV 
Corrected Rate = 0.00 +/- 331307.13 Bq 

RO\ # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 



AREA: ss= 173 Net = 41 +/-48 
CENTROIL): 3463.00 = 866.22keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.95 
ID: Kr-89 at 867.08keV 
Corrected Rate = 396595.89 +/- 464307.38 Bq 

?OI # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 61 Net = 12 +/-19 
CENTROID: 3597.83 = 899.94keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 1.24 
ID:U-238at898.67keV 
Corrected Rate = 139059380.00 +/- 220177351.66 Bq 

ROI # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA : Gross = 24 Net = 4 +/- 8 
CENTROID: 3637.00 = 909.74keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ac-228at911.07keV 
Corrected Rate = 8410.05 +/-16820.09 Bq 

ROI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross =59 Net = 13 +/-19 
CENTROID: 3695.00 = 924.24keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Pa-234 at 924.60keV 
Corrected Rate = 286697.50 +/- 419019.43 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross =62 Net = -14 +/-19 
CENTROID: 3728.00 = 932.50keV 
SHAPE: FWHM = 3.38 FW(1/5)M = 4.10 
ID:Bi-214at934.05keV 
Corrected Rate = 0.00 +/- 373950.96 Bq 

RO\ # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA : Gross = 228 Net = -36 +/- 91 
CENTROID: 3813.00 = 953.75keV 
SHAPE: FWHM = 6.50 FW(1/5)M = 6.65 
ID:Sb-126at954.20keV 
Corrected Rate = 0.00 +/- 4123991.34 Bq 

ROI # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
ARgA: Gross = 85 Net = 45 +/- 23 
C E R O I D : 4010.17 = 1003.06keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 2.49 
ID:Tb-160at1002.89keV 



Correct* ate = 2865341.10 +/-1464507.67 Bq 

10\ # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 48 Net = 4 +/-16 
CENTROID: 4081.00 = 1020.77keV 
SHAPE: FWHM = 4.75 FW(1/5)M = 4.90 
ID:Rh-106Mat1019.60keV 
Corrected Rate = 174921.11+/- 699684.43 Bq 

lO\ # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA : Gross = 97 Net = 37 +/- 29 
CENTROID: 4141.00 = 1035.78keV 
SHAPE: FWHM = 13.30 FW(1/5)M = 13.75 
ID:Sb-126at1034.80keV 
Corrected Rate = 2288308.89 +/-1793539.40 Bq 

ROI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross =32 Net = -16 +/-11 

iould not properly fit the peak. 

*OI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA : Gross = 43 Net = 1 +/-15 
CENTROID: 4306.50 = 1077.16keV 
SHAPE: FWHM = 0.46 FW(1/5)M = 0.64 
ID:Rb-86at1076.63keV 
Corrected Rate = 8035.67 +/-120535.02 Bq 

ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA : Gross =31 Net = -17 +/-16 
CENTROID: 4347.00 = 1087.29keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Eu-152at1085.90keV 
Corrected Rate = 0.00 +/-113349.47 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 308 Net = 100 +/-92 
CENTROID: 4483.36 =1121.39keV 
SHAPE: FWHM = 1.10 FW(1/5)M = 1.91 
ID:Ta-182at1121.28keV 
Corrected Rate = 208287.91 +/-191624.87 Bq 

RO\ # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA : Gross = 65 Net = -20 +/- 30 
CENTROID: 4675.00 =1169.31keV 
SHAPE: FWHM = 0.63 FW(1/5)M = 0.85 
ID:Cs-134at1167.86keV 



Correct* ate = 0.00 +/-1258405.81 Bq 

ROI # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA : Gross = 43 Net = -50 +/- 30 

iould not properly fit the peak. 

ROI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 157 Net = 92 +/-37 
CENTROID: 4955.21 = 1239.38keV 
SHAPE: FWHM = 1.61 FW(1/5)M = 2.56 
ID:Co-56at1238.28keV 
Corrected Rate = 108081.47 +/- 43467.55 Bq 

*OI # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA: Gross = 27 Net = 8 +/-10 
CENTROID: 4982.00 = 1246.07keV 
SHAPE: FWHM = 3.38 FW(1/5)M = 3.85 
ID:Rb-89at1248.10keV 
Corrected Rate = 14876.22 +/-18595.28 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA : Gross = 35 Net = -16 +/-15 
CENTROID: 5041.50 = 1260.95keV 
SHAPE: FWHM = 0.48 FW(1/5)M = 0.64 
ID:J-135at1260.41keV 
Corrected Rate = 0.00 +/- 42293.73 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 101 Net = 78 +/-24 
CENTROID: 5079.00 = 1270.33keV 
SHAPE: FWHM = 24.07 FW(1/5)M = 24.88 
ID:Tb-160at1271.88keV 
Corrected Rate = 834120.19 +/- 256652.37 Bq 

ROI # 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA : Gross = 71 Net = 53 +/-19 
CENTROID: 5268.00 = 1317.59keV 
SHAPE: FWHM = 15.04 FW(1/5)M = 15.50 
ID:Br-82at1317.43keV 
Corrected Rate = 164458.98 +/- 58956.99 Bq 

RO\ # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 18 Net = 4 +/-7 
CENTROID: 5363.00 =1341.34keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.80 
ID:Cs-138at1343.59keV 



Correcte ate = 297959.48 +/- 521429.09 Bq 

10\ # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 15 Net=1 +1-1 
CENTROID: 5419.00 = 1355.34keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:Pa-234at1353.00keV 
Corrected Rate = 50430.54 +/- 353013.78 Bq 

\0\ # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA: Gross = 105 Net = 43 +/-35 
CENTROID: 5513.39 = 1378.94keV 
SHAPE: FWHM = 0.89 FW(1/5)M = 1.69 
ID:Bi-214at1377.65keV 
Corrected Rate = 931455.42 +/- 758161.39 Bq 

\0\ # 43 RANGE: 5558 = 1390.09keV to 5644 =1411 60keV 
AREA : Gross = 80 Net = 7 +/- 31 
CENTROID: 5612.00 = 1403.60keV 
SHAPE: FWHM = 6.54 FW(1/5)M = 6.75 
ID:Bi-214at1401.50keV 
Corrected Rate = 446373.90 +/-1976798.68 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 36 Net = 5 +/-17 
CENTROID: 5745.00 = 1436.85keV 
SHAPE: FWHM = 8.75 FW(1/5)M = 8.90 
ID:Sb-124at1436.60keV 
Corrected Rate = 418023.15 +/-1421278.70 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 31 Net = 21 +/-10 
CENTROID: 5802.00 = 1451.10keV 
SHAPE: FWHM = 11.63 FW(1/5)M = 11.85 
ID: Pa-234 at 1452.60keV 
Corrected Rate = 1595338.80 +/- 759685.14 Bq 

*OI # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 19 Net = -2 +/-10 
CENTROID: 5882.00 = 1471.10keV 
SHAPE: FWHM = 7.75 FW(1/5)M = 7.90 
ID:Kr-89at1472.76keV 
Corrected Rate = 0.00 +/-131418.51 Bq 

ROI # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 75 Net = 31 +/- 24 



CENTR' 6040.62 = 1510.76keV 
SHAPE: FWHM = 0.85 FW(1/5)M = 1.18 
ID:U-238at1510.30keV 
Corrected Rate = 227110175.96 +/-175827233.00 Bq 

\0\ it 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA : Gross = 55 Net = -53 +/- 42 

iould not properly fit the peak. 

*OI # 49 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross = 18 Net = -2 +/-8 

tauld not properly fit the peak. 

?OI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA: Gross = 2 4 Net = 12 +/-11 
CENTROID: 6268.00 = 1567.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:J-135at1566.41keV 
Corrected Rate = 907343.70 +/- 831731.73 Bq 

ROI # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 14 Net = 4 +/- 6 

^ould not properly fit the peak. 

*OI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 11 Net = 0 +1-7 

Dould not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 15 Net = 15 +/-3 
CENTROID: 6480.00 = 1620.60keV 
SHAPE: FWHM = 3.00 FW(1/5)M = 3.15 
ID:Bi-212at1620.56keV 
Corrected Rate = 546653.95 +/-109330.79 Bq 

ROI # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 10 Net = -15 +/-9 

Dould not properly fit the peak. 

ROI # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA: Gross = 3 Net = -2 +/-4 

3ould not properly fit the peak. 

=*OI # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.1 OkeV 
AREA: Gross = 26 Net = 6 +/-13 
CENTROID: 6653.17 = 1663.89keV 



SHAPE /HM = 0.36 FW(1/5)M = 0.74 
ID:Bi-2l4at1661.28keV 
Corrected Rate = 534252.87 +/-1157547.89 Bq 

10\ # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681.60keV 
AREA : Gross = 9 Net = 9 +/- 3 
CENTROID: 6712.00 = 1678.60keV 
SHAPE: FWHM = 1.37 FW(1/5)M = 1.60 
ID:J-135at1678.03keV 
Corrected Rate = 97609.70 +/- 32536.57 Bq 

ROI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 19 Net = -9 +/-12 

Dould not properly fit the peak. 

*OI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.10keV 
AREA: Gross = 7 Net = 2 +/- 4 

}ou!d not properly fit the peak. 

RO\ # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA : Gross = 36 Net = 6 +/-16 
CENTROID: 6923.95 =1731.59keV 
SHAPE: FWHM = 0.70 FW(1/5)M = 0.88 
ID:Bi-214at1729.60keV 
Corrected Rate = 208807.68 +/- 556820.48 Bq 

RO\ # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.10keV 
AREA: Gross = 6 Net = 6 +/- 2 

2ould not properly fit the peak. 

ROI # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA : Gross = 125 Net = 125 +/-11 
CENTROID: 7061.87 = 1766.06keV 
SHAPE: FWHM = 1.81 FW(1/5)M = 3.15 
ID:U-238at1765.80keV 
Corrected Rate = 1775687194.75 +/-156260473.14 Bq 

RO\ # 63 RANGE: 7147 = 1787.34keV to 7178 = 1795.09keV 
AREA: Gross = 2 Net = -3 +/- 4 

3ould not properly fit the peak. 

ROI # 64 RANGE: 7210 = 1803.09keV to 7258 = 1815.09keV 
AREA: Gross = 4 Net = 4 +/- 2 
CENTROID: 7243.00 = 1811.34keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Mn-56at1811.20keV 



Correcte ate = 16230.30 +/- 8115.15 Bq 

*OI # 65 RANGE: 7309 = 1827.84keV to 7366 = 1842.09keV 
AREA : Gross = 8 Net = -2 +/- 9 

iould not properly fit the peak. 

?OI # 66 RANGE: 7372 = 1843.59keV to 7416 = 1854.58keV 
AREA: Gross = 15 Net =15 +1-3 
CENTROID: 7396.00 = 1849.58keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Xe-138at1850.86keV 
Corrected Rate = 1184625.70 +/- 236925.14 Bq 

\0\ # 67 RANGE: 7452 = 1863.58keV to 7512 = 1878.58keV 
AREA : Gross = 8 Net = -2 +/- 9 

Jould not properly fit the peak. 

ROI # 68 RANGE: 7596 = 1899.58keV to 7658 = 1915.07keV 
AREA : Gross = 7 Net = 7 +/- 2 
CENTROID: 7652.00 = 1913.57keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:U-238at1911.20keV 
Corrected Rate = 132698125.11 +/- 37913750.03 Bq 

*OI # 69 RANGE: 7666 = 1917.07keV to 7698 = 1925.07keV 
AREA : Gross = 9 Net = -13 +/- 9 

Dould not properly fit the peak. 

ROI # 70 RANGE: 7991 = 1998.31 keV to 8077 = 2019.80keV 
AREA: Gross = 7 Net = -8 +/-13 

^ould not properly fit the peak. 

ROI # 71 RANGE: 8101 = 2025.80keV to 8155 = 2039.30keV 
AREA : Gross = 2 Net = 2 +/-1 

Dould not properly fit the peak. 



)etector#1 Ai >9-Jan-2002 at 10:02:16 RT = 5.0 LT = 3.6 
digiDARTUSEIb 
SC18 

{Ol # 1 RANGE: 23 = 5.71 keV to 671 = 167.84keV 
AREA: Gross = 6534 Net = 3397 +/-582 
CENTROID: 238.50 = 59.63keV 
SHAPE: FWHM = 0.98 FW(1/5)M = 1.86 
ID:W-187at59.72keV 
Corrected Rate = 8764300.95 +/-1501567.02 Bq 

*OI # 2 RANGE: 697 = 174.34keV to 752 = 188.10keV 
AREA: Gross = 479 Net = 78 +/- 58 
CENTROID: 713.00 = 178.34keV 
SHAPE: FWHM = 3.78 FW(1/5)M = 3.95 
ID:Ta-182at179.39keV 
Corrected Rate = 493095.18 +/- 366660.52 Bq 

?OI # 3 RANGE: 761 = 190.35keV to 1227 = 306.93keV 
AREA : Gross = 3811 Net = -392 +/- 567 
CENTROID: 912.92 = 228.36keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.46 
ID:Rh-106Mat228.50keV 
Corrected Rate = 0.00 +/- 2658952.84 Bq 

ROI # 4 RANGE: 1238 = 309.69keV to 1432 = 358.22keV 
AREA: Gross = 1248 Net = -52 +/-202 
CENTROID: 1386.10 = 346.73keV 
SHAPE: FWHM = 0.39 FW(1/5)M = 0.78 
ID: Hf-181 at345.95keV 
Corrected Rate = 0.00 +/- 441738.51 Bq 

RO\ # 5 RANGE: 1439 = 359.97keV to 1508 = 377.23keV 
AREA : Gross = 404 Net = -74 +/- 70 
CENTROID: 1475.00 = 368.97keV 
SHAPE: FWHM = 4.69 FW(1/5)M = 4.88 
ID: Am-241 at 368.68keV 
Corrected Rate = 0.00 +/- 4731786557.66 Bq 

ROI # 6 RANGE: 1512 = 378.23keV to 1817 = 454.53keV 
AREA: Gross = 1567 Net = 88 +/-272 
CENTROID: 1527.00 =381.98keV 
SHAPE: FWHM = 65.29 FW(1/5)M = 65.44 
ID: Sb-125 at 380.51 keV 
Corrected Rate = 2133200.53 +/- 6593528.92 Bq 



(01 #7 RANG 824 = 456.28keV to 1862 = 465.78keV 
AREA: Gross = 160 Net = 10 +/-28 
CENTROID: 1831.86 = 458.24keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.62 
ID:Pa-234at458.60keV 
Corrected Rate = 265141.16 +/- 742395.24 Bq 

?OI # 8 RANGE: 1886 = 471 J9keV to 2003 = 501.05keV 
AREA : Gross =510 Net = -100 +/-106 
CENTROID: 1999.77 = 500.24keV 
SHAPE: FWHM = 0.32 FW(1/5)M = 0.57 
ID:Kr-89at498.60keV 
Corrected Rate = 0.00 +/- 3892403.32 Bq 

lO\ # 9 RANGE: 2013 = 503.55keV to 2066 = 516.81 keV 
AREA : Gross = 267 Net = 114 +/- 36 
CENTROID: 2041.00 = 510.56keV 
SHAPE: FWHM = 0.45 FW(1/5)M = 2.07 
ID:Th-232at510.69keV 
Corrected Rate = 648685.31 +/- 204847.99 Bq 

ROI # 10 RANGE: 2071 = 518.06keV to 2132 = 533.32keV 
AREA : Gross = 259 Net = -123 +/- 58 
CENTROID: 2091.00 = 523.06keV 
SHAPE: FWHM = 3.75 FW(1/5)M = 3.90 
ID:J-132at522.65keV 
Corrected Rate = 0.00 +/-160151.05 Bq 

ROI # 11 RANGE: 2138 = 534.82keV to 2316 = 579.34keV 
AREA : Gross = 755 Net = -80 +/-154 
CENTROID: 2284.47 =571.46keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.63 
ID: Bi-207 at 569.67keV 
Corrected Rate = 0.00 +/- 75186.13 Bq 

RO\ # 12 RANGE: 2321 = 580.59keV to 2352 = 588.35keV 
AREA: Gross = 135 Net = 28 +/-22 
CENTROID: 2331.00 =583.10keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID:TI-208at583.14keV 
Corrected Rate = 15891.60 +/-12486.26 Bq 

ROI # 13 RANGE: 2355 = 589.1 OkeV to 2390 = 597.85keV 
AREA: Gross = 141 Net = 3 +/-26 
CENTROID: 2364.00 =591.35keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 



ID:Eu-15 591.70keV 
Corrected Kate = 32231.17 +/- 279336.85 Bq 

10\ # 14 RANGE: 2392 = 598.35keV to 2450 = 612.86keV 
AREA : Gross = 289 Net =102 +/-41 
CENTROID: 2437.93 = 609.84keV 
SHAPE: FWHM = 1.04 FW(1/5)M = 2.20 
ID:Ru-103at610.33keV 
Corrected Rate = 976647.68 +/- 392574.07 Bq 

?OI # 15 RANGE: 2452 = 613.36keV to 2729 = 682.65keV 
AREA: Gross = 1232 Net = -621 +/-288 
CENTROID: 2648.00 = 662.39keV 
SHAPE: FWHM = 0.27 FW(1/5)M = 0.43 
ID:Cs-137at661.60keV 
Corrected Rate = 0.00 +/-185047.05 Bq 

ROI # 16 RANGE: 2731 = 683.15keV to 3036 = 759.43keV 
AREA: Gross = 1217 Net = -160 +/-262 
CENTROID: 2906.00 = 726.92keV 
SHAPE: FWHM = 25.32 FW(1/5)M = 25.66 
ID:J-132at727.00keV 
Corrected Rate = 0.00 +/- 7019164.11 Bq 

ROI # 17 RANGE: 3041 = 760.68keV to 3154 = 788.94keV 
AREA: Gross = 511 Net = -97 +/-104 
CENTROID: 3075.00 = 769.18keV 
SHAPE: FWHM = 18.94 FW(1/5)M = 19.13 
ID: Ra-226 at 768.40keV 
Corrected Rate = 0.00 +/-1293288.31 Bq 

ROI # 18 RANGE: 3159 = 790.19keV to 3357 = 839.71 keV 
AREA: Gross = 853 Net = 57 +/-160 
CENTROID: 3167.00 =792.19keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rh-106Mat792.90keV 
Corrected Rate = 562646.01 +/-1579357.21 Bq 

ROI # 19 RANGE: 3369 = 842.71 keV to 3452 = 863.47keV 
AREA: Gross = 368 Net = 4 +/-68 
CENTROID: 3386.00 = 846.96keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: J-134at847.03keV 
Corrected Rate = 2799.65 +/- 47594.13 Bq 

ROI # 20 RANGE: 3455 = 864.22keV to 3567 = 892.23keV 



AREA : ( s = 491 Net = 58 +/- 88 
CENTROIU: 3540.00 = 885.48keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ag-110Mat884.67keV 
Corrected Rate = 55522.55 +/- 84241.11 Bq 

10\ # 21 RANGE: 3579 = 895.23keV to 3627 = 907.24keV 
AREA : Gross = 253 Net = 49 +/- 38 
CENTROID: 3607.00 = 902.23keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID: Kr-89 at 904.27keV 
Corrected Rate = 475374.51 +/- 368657.79 Bq 

lO\ # 22 RANGE: 3631 = 908.24keV to 3654 = 913.99keV 
AREA: Gross = 121 Net = 5 +/-18 
CENTROID: 3640.64 =910.65keV 
SHAPE: FWHM = 0.51 FW(1/5)M = 0.78 
ID:Ac-228at911.07keV 
Corrected Rate = 12333.17 +/- 44399.40 Bq 

*OI # 23 RANGE: 3662 = 915.99keV to 3716 = 929.49keV 
AREA: Gross = 266 Net = -9 +/- 47 
CENTROID: 3699.00 = 925.24keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:La-140at925.25keV 
Corrected Rate = 0.00 +/- 492333.00 Bq 

ROI # 24 RANGE: 3723 = 931.24keV to 3760 = 940.50keV 
AREA: Gross = 190 Net = -32 +/-33 
CENTROID: 3738.17 = 935.04keV 
SHAPE: FWHM = 0.36 FW(1/5)M = 0.60 
ID:Ra-226at934.10keV 
Corrected Rate = 0.00 +/- 756039.09 Bq 

RO\ # 25 RANGE: 3770 = 943.00keV to 3967 = 992.26keV 
AREA: Gross = 992 Net = 200 +/-159 
CENTROID: 3804.00 =951.50keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.44 
ID: Pa-234 at 949.00keV 
Corrected Rate = 1899613.92 +/-1510193.07 Bq 

RO\ # 26 RANGE: 3970 = 993.01 keV to 4049 = 1012.77keV 
AREA : Gross = 319 Net = 79 +/-55 
CENTROID: 3995.00 = 999.27keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1001.03keV 



Correct© Ae = 7321014.71 +/- 5096908.97 Bq 

50I # 27 RANGE: 4064 = 1016.52keV to 4107 = 1027.27keV 
AREA: Gross = 187 Net = -4 +/-34 
CENTROID: 4090.78 = 1023.22keV 
SHAPE: FWHM = 0.35 FW(1/5)M = 0.88 
ID: Sr-91 at1024.30keV 
Corrected Rate = 0.00 +/- 81512.45 Bq 

<0I # 28 RANGE: 4113 = 1028.78keV to 4202 = 1051.03keV 
AREA : Gross = 323 Net = 53 +/- 61 
CENTROID: 4117.00 = 1029.78keV 
SHAPE: FWHM = 16.94 FW(1/5)M = 17.20 
ID:Rb-89at1031.88keV 
Corrected Rate = 71521.93 +/- 82317.69 Bq 

?OI # 29 RANGE: 4240 = 1060.53keV to 4265 = 1066.79keV 
AREA : Gross = 9 7 Net = 10 +/-17 
CENTROID: 4243.53 =1061.42keV 
SHAPE: FWHM = 0.44 FW(1/5)M = 0.63 
ID:Bi-207at1063.62keV 
Corrected Rate = 10613.38 +/-18042.75 Bq 

ROI # 30 RANGE: 4276 = 1069.54keV to 4317 = 1079.79keV 
AREA: Gross = 132 Net = 34 +/-24 
CENTROID: 4309.89 = 1078.01 keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.55 
ID:Rb-86at1076.63keV 
Corrected Rate = 320528.89 +/- 226255.69 Bq 

ROI # 31 RANGE: 4329 = 1082.79keV to 4369 = 1092.79keV 
AREA: Gross = 182 Net = 11 +/-31 
CENTROID: 4365.00 =1091.79keV 
SHAPE: FWHM = 0.28 FW(1/5)M = 0.45 
ID:Eu-152at1089.82keV 
Corrected Rate = 533718.56 +/-1504115.94 Bq 

ROI # 32 RANGE: 4382 = 1096.04keV to 4631 = 1158.31 keV 
AREA : Gross = 840 Net = -77 +/-192 
CENTROID: 4482.32 =1121.13keV 
SHAPE: FWHM = 0.77 FW(1/5)M = 1.96 
ID:Ta-182at1121.28keV 
Corrected Rate = 0.00 +/- 469171.42 Bq 

ROI # 33 RANGE: 4657 = 1164.81 keV to 4729 = 1182.81 keV 
AREA: Gross = 1595 Net =1437 +/-56 



CENTRC 4695.72 =1174.49keV 
SHAPE: FWHM = 1.72 FW(1/5)M = 2.55 
ID:Co-56at1175.13keV 
Corrected Rate = 56128639.30 +/- 2187337.37 Bq 

!0I # 34 RANGE: 4741 = 1185.81 keV to 4810 = 1203.07keV 
AREA: Gross = 103 Net = 33 +/-27 
CENTROID: 4760.00 =1190.56keV 
SHAPE: FWHM = 0.29 FW(1 /5)M = 0.50 
ID:Ta-182at1189.05keV 
Corrected Rate = 180476.99 +/-147662.99 Bq 

!OI # 35 RANGE: 4836 = 1209.57keV to 4964 = 1241.57keV 
AREA: Gross = 185 Net = -9 +/-62 
CENTROID: 4955.15 = 1239.36keV 
SHAPE: FWHM = 1.88 FW(1/5)M = 2.10 
ID:Co-56at1238.28keV 
Corrected Rate = 0.00 +/- 85451.83 Bq 

?0I # 36 RANGE: 4977 = 1244.82keV to 5013 = 1253.83keV 
AREA: Gross = 45 Net = -4 +/-15 
CENTROID: 4993.00 = 1248.83keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Rb-89at1248.10keV 
Corrected Rate = 0.00 +/- 32723.54 Bq 

ROI # 37 RANGE: 5015 = 1254.33keV to 5052 = 1263.58keV 
AREA: Gross = 41 Net = 9 +/-13 
CENTROID: 5027.00 = 1257.33keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Ta-182at1257.47keV 
Corrected Rate = 560881.82 +/- 810162.63 Bq 

ROI # 38 RANGE: 5072 = 1268.58keV to 5208 = 1302.58keV 
AREA: Gross = 129 Net = -8 +/-54 
CENTROID: 5132.00 =1283.58keV 
SHAPE: FWHM = 0.25 FW(1 /5)M = 0.40 
ID:Th-232at1282.70keV 
Corrected Rate = 0.00 +/- 5186619.27 Bq 

RO\ it 39 RANGE: 5233 = 1308.83keV to 5341 = 1335.84keV 
AREA: Gross = 1390 Net = 373 +/-133 
CENTROID: 5333.48 = 1333.96keV 
SHAPE: FWHM = 1.73 FW(1/5)M = 2.41 
ID: Co-60 at 1332.51 keV 
Corrected Rate = 370320.55 +/-132044.59 Bq 



101 # 40 RANGE: 5359 = 1340.34keV to 5385 = 1346.84keV 
AREA: Gross = 10 Net = -4 +/-6 
CENTROID: 5376.00 = 1344.59keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Cs-138at1343.59keV 
Corrected Rate = 0.00 +/- 524342.10 Bq 

tOI # 41 RANGE: 5396 = 1349.59keV to 5423 = 1356.34keV 
AREA: Gross = 11 Net = 6 +1-4 
CENTROID: 5410.00 = 1353.09keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Pa-234at1353.00keV 
Corrected Rate = 354985.92 +/- 236657.28 Bq 

?OI # 42 RANGE: 5425 = 1356.84keV to 5548 = 1387.59keV 
AREA : Gross = 97 Net = 35 +/- 35 
CENTROID: 5476.45 = 1369.71 keV 
SHAPE: FWHM = 10.34 FW(1 /5)M = 10.57 
ID:Kr-88at1369.50keV 
Corrected Rate = 2381091.01 +/- 2381091.01 Bq 

?OI # 43 RANGE: 5558 = 1390.09keV to 5644 = 1411.60keV 
AREA: Gross = 70 Net = 70 +/- 8 
CENTROID: 5632.83 = 1408.80keV 
SHAPE: FWHM = 0.40 FW(1/5)M = 1.94 
ID:Eu-152at1408.08keV 
Corrected Rate = 343594.77 +/- 39267.97 Bq 

ROI # 44 RANGE: 5721 = 1430.85keV to 5782 = 1446.10keV 
AREA : Gross = 31 Net = 0 +/-17 
CENTROID: 5748.00 = 1437.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.80 
ID:Sb-124at1436.60keV 
Corrected Rate = 0.00 +/-1667421.94 Bq 

ROI # 45 RANGE: 5794 = 1449.10keV to 5854 = 1464.10keV 
AREA: Gross = 33 Net = -18 +/-21 
CENTROID: 5847.00 = 1462.35keV 
SHAPE: FWHM = 0.38 FW(1/5)M = 0.60 
ID:K-40at1460.70keV 
Corrected Rate = 0.00 +/- 211507.24 Bq 

30I # 46 RANGE: 5875 = 1469.35keV to 5915 = 1479.35keV 
AREA: Gross = 18 Net = -16 +/-13 

3ould not properly fit the peak. 



[01 # 47 RANGE: 5967 = 1492.35keV to 6053 = 1513.85keV 
AREA : Gross = 63 Net = 34 +/- 20 
CENTROID:6041.00 = 1510.85keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:U-238at1510.30keV 
Corrected Rate = 292226825.80 +/-171898132.83 Bq 

10\ # 48 RANGE: 6057 = 1514.85keV to 6164 = 1541.60keV 
AREA: Gross =55 Net = 19 +/- 25 
CENTROID: 6108.00 = 1527.60keV 
SHAPE: FWHM = 12.63 FW(1/5)M = 12.85 
ID:Rh-106Mat1527.40keV 
Corrected Rate = 157908.86 +/- 207774.82 Bq 

*OI # 49 RANGE: 6198 = 1550.10keV to 6227 = 1557.35keV 
AREA: Gross =13 Net = 3 +/- 6 
CENTROID: 6207.00 = 1552.35keV 
SHAPE: FWHM = 1.75 FW(1/5)M = 2.30 
ID:U-238at1553.74keV 
Corrected Rate = 42091169.73 +/- 84182339.45 Bq 

ROI # 50 RANGE: 6232 = 1558.60keV to 6300 = 1575.60keV 
AREA : Gross = 32 Net = -3 +/-18 
CENTROID: 6236.00 = 1559.60keV 
SHAPE: FWHM = 0.75 FW(1/5)M = 0.90 
ID:Ag-110Mat1562.27keV 
Corrected Rate = 0.00 +/-1731652.95 Bq 

RO\ # 51 RANGE: 6335 = 1584.35keV to 6365 = 1591.85keV 
AREA: Gross = 11 Net = 6 +/-5 
CENTROID: 6340.00 = 1585.60keV 
SHAPE: FWHM = 0.31 FW(1/5)M = 0.87 
ID:Ac-228at1587.90keV 
Corrected Rate = 186725.59 +/-155604.66 Bq 

ROI # 52 RANGE: 6368 = 1592.60keV to 6401 = 1600.85keV 
AREA: Gross = 13 Net = -4 +/-8 

Could not properly fit the peak. 

ROI # 53 RANGE: 6438 = 1610.10keV to 6494 = 1624.10keV 
AREA: Gross = 19 Net = -10 +/-15 
CENTROID: 6447.00 = 1612.35keV 
SHAPE: FWHM = 0.37 FW(1/5)M = 0.60 
ID:J-134at1613.70keV 
Corrected Rate = 0.00 +/- 439294.01 Bq 



•01 # 54 RANGE: 6505 = 1626.85keV to 6534 = 1634.10keV 
AREA: Gross = 5 Net =-5 +/-5 

tould not properly fit the peak. 

tOI # 55 RANGE: 6553 = 1638.85keV to 6582 = 1646.10keV 
AREA: Gross = 14 Net = -6 +/-8 
CENTROID: 6560.00 = 1640.60keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:CI-38at1642.40keV 
Corrected Rate = 0.00 +/- 29011.75 Bq 

?0I # 56 RANGE: 6628 = 1657.60keV to 6686 = 1672.10keV 
AREA: Gross = 19 Net = 9 +/-9 
CENTROID: 6650.00 = 1663.10keV 
SHAPE: FWHM = 0.25 FW(1/5)M = 0.40 
ID:Bi-214at1661.28keV 
Corrected Rate = 940165.67 +/- 940165.67 Bq 

?0I # 57 RANGE: 6695 = 1674.35keV to 6724 = 1681 60keV 
AREA : Gross = 4 Net = 4 +/- 2 

iould not properly fit the peak. 

*OI # 58 RANGE: 6747 = 1687.35keV to 6788 = 1697.60keV 
AREA: Gross = 10 Net = -11 +/-10 

3ould not properly fit the peak. 

ROI # 59 RANGE: 6809 = 1702.85keV to 6838 = 1710.10keV 
AREA : Gross = 4 Net = 4 +/- 2 

Dould not properly fit the peak. 

ROI # 60 RANGE: 6872 = 1718.60keV to 6931 = 1733.35keV 
AREA: Gross = 37 Net = 7 +/-16 
CENTROID: 6921.00 = 1730.85keV 
SHAPE: FWHM = 0.29 FW(1/5)M = 0.50 
ID:Bi-214at1729.60keV 
Corrected Rate = 285798.22 +/- 653253.07 Bq 

ROI # 61 RANGE: 6934 = 1734.10keV to 6978 = 1745.10keV 
AREA: Gross = 7 Net = -8 +/- 9 

3ould not properly fit the peak. 

30I # 62 RANGE: 7041 = 1760.85keV to 7099 = 1775.34keV 
AREA: Gross = 103 Net =103 +/-10 
CENTROID: 7060.96 = 1765.83keV 
SHAPE: FWHM = 0.47 FW(1/5)M = 2.32 



ID: U-23 1765.80keV 
Corrected Kate = 1716563755.19 +/-166656675.26 Bq 



Detector #1 Q 28-Jan-2002 at 10:53:22 RT = 5.0 LT = 1.1 
digiDARi USE 1b 
SC7 

ROI# RANGE(keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 9927 5492 693 13.83 0.70 17.42 Sr-91 14.90765821239.0596634034.72 
2 174.34 188.10 749 12 78 184.60 0.26 0.42 No close library match. 
3 190.35 306.93 5625 177 647 241.41 0.26 0.43 Ra-226 241.911492054.255454006.20 
4 309.69 358.22 1754 -261 251 353.75 0.34 0.60 Ra-226 351.90 0.00634866.83 
5 359.97 377.23 587 -78 83 370.72 4.69 5.70 Am-241 368.68 0.0018259779970.69 
6 378.23 454.53 2321 -25 342 422.26 0.25 0.40 Pu-239 422.57 0.00344098602815.49 
7 456.28 465.78 271 -48 41 459.91 0.44 0.63 Th-232 463.00 0.001215959.07 
8 471.79 501.05 842 -181 137 482.04 0.25 0.40 No close library match. 
9 503.55 516.81 390 57 52 506.56 0.25 0.40 J-133 510.405435030.164958273.13 
10 518.06 533.32 430 -14 64 528.62 1.96 2.13 J-133 529.50 0.00107006.84 
11534.82 579.34 1135 31 178 536.0214.35 14.90 J-133 529.50 51831.44297612.76 
12 580.59 588.35 190 35 26 584.96 0.47 0.71 Th-232 583.17 193733.03143915.96 
13 589.10 597.85 241 7 34 589.85 0.27 0.43 Th-232 583.17 38746.61188197.80 
14 598.35 612.86 375 80 51 610.21 0.48 1.57 Ra-226 609.30 286197.79182451.09 
15 613.36 682.65 1731 295 255 635.66 0.30 0.54 No close library match. 
16 683.15 759.43 1897 -41 311 697.40 0.25 0.40 U-238 691.30 0.00732551150.94 
17 760.68 788.94 694 -66 116 773.19 0.28 0.45 Ra-226 768.40 0.004694727.02 
18 790.19 839.71 1218 -76 203 810.20 0.25 0.40 Ra-226 806.10 0.0033237881.00 
19 842.71 863.47 568 22 84 850.76 0.31 0.56 U-238 851.57805509245.723075580756.39 
20 864.22 892.23 776 -15 118 890.07 0.51 0.87 Ag-110M 884.67 0.00367632.39 
21 895.23 907.24 374 -26 53 904.74 1.50 1.65 U-238 898.67 0.002345046817.24 
22 908.24 913.99 179 7 22 909.24 3.50 3.65 Th-232 911.10 63166.03198521.80 
23 915.99 929.49 400 -104 63 922.24 2.50 2.65 U-238 921.70 0.001167351073.94 
24 931.24 940.50 296 -90 44 932.50 0.25 0.40 Ra-226 934.10 0.003280751.44 
25 943.00 992.26 1395 -156 222 954.39 25.94 26.13 U-238 945.90 0.001727400353.91 
26 993.01 1012.77 463 36 72 994.54 0.28 0.47 U-238 996.102207159033.344414318066.67 
27 1016.52 1027.27 253 48 36 1020.05 0.28 0.84 Sr-91 1024.30 374521.38280891.03 
281028.781051.03 529 109 77 1031.8016.27 16.44 Sr-91 1024.30 850475.62600794.71 
291060.531066.79 128 -37 22 1062.28 0.25 0.40 No close library match. 
301069.54 1079.79 247 2 38 1077.04 0.25 0.40 Nodose library match. 
311082.791092.79 218 54 31 1086.08 0.29 0.52 Nodose library match. 
32 1096.041158.31 1072 239 184 1152.86 0.32 0.64 Th-2321153.52490438748.51377576275.00 
331164.811182.81 2228 2094 59 1174.27 2.02 3.15 Co-60 1173.236069206.82171004.39 
341185.811203.07 102 -3 33 1188.310.31 1.13 U-238 1193.77 0.00723531606.03 
351209.57 1241.57 167 -91 72 1210.57 4.00 4.15 Nodose library match. 
361244.821253.83 44 32 9 1248.08 2.00 2.15 J-133 1237.506157435.941731778.86 
37 1254.331263.58 39 -12 16 1262.58 0.31 0.55 No close library match. 
381268.581302.58 110 64 32 1287.55 0.33 0.69 Th-2321282.7020006030.4310003015.22 
391308.831335.84 1914 570 153 1333.63 1.91 2.91 Co-60 1332.511841764.84494368.46 
401340.341346.84 19 1 8 1343.09 0.25 0.40 U-238 1352.90148781433.671190251469.38 
41 1349.591356.34 14 0 7 1354.84 0.38 0.60 U-238 1352.90 0.001041470035.70 
421356.84 1387.59 62 -41 44 1377.34 0.25 0.40 Ag-110M1384.27 0.00603294.93 



43 1390.0914 0 34 5 19 1394.3415.00 15.15 U-238 1393.6045C 915.041724447277.16 
44 1430.85 144b. 10 19 -2 13 1433.60 0.25 0.40 U-238 1434.30 0.U0462356370.53 
451449.101464.10 15 -5 13 1453.60 0.38 0.60 Nodose library match. 
461469.351479.35 19 12 7 1474.35 4.00 4.15 Ag-110M1475.761061529.63619225.62 
47 1492.351513.85 25 10 14 1499.10 12.38 12.60 Ag-110M1505.00 273770.05383278.07 
481514.851541.60 35 -37 34 1539.35 0.25 0.40 U-238 1553.74 0.001552526417.93 
49 1550.10 1557.35 8 3 4 Could not properly fit the peak. 
501558.601575.60 16 4 11 1561.60 8.00 8.15 Ag-110M1562.271252387.393444065.32 
51 1584.35 1591.85 10 -11 8 Could not properly fit the peak. 
521592.601600.85 9 3 5 1593.85 0.25 0.40 Th-232 1588.23 350343.79583906.31 
531610.101624.10 7 -12 12 Could not properly fit the peak. 
541626.851634.10 5 0 4 Could not properly fit the peak. 
551638.851646.10 6 6 2 1643.85 0.25 0.40 Th-2321630.401528490.53509496.84 
561657.601672.10 22 12 9 1663.35 5.75 5.90 No close library match. 
57 1674.35 1681.60 5 - 5 5 Could not properly fit the peak. 
581687.351697.60 9 -5 8 Could not properly fit the peak. 
591702.851710.10 7 7 2 Could not properly fit the peak. 
601718.601733.35 12 -18 15 1731.85 0.25 0.40 U-238 1737.90 0.00287662174.71 
611734101745.10 8 0 7 Could not properly fit the peak. 
621760.851775.34 42 22 14 1765.34 0.29 0.47 U-238 1765.801193261794.87759348414.92 



Detector #1 3 28-Jan-2002 at 11:06:06 RT = 5.0 LT = 4.1 
digiDARI USE 1b 
SC8 

ROI# RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 5575 2871 540 104.05 0.35 1.14 Gd-153 103.202035458.48382844.86 
2 174.34 188.10 416 -41 61 178.34 0.25 0.40 No close library match. 
3 190.35 306.93 2802 -311 488 204.1165.32 65.49 Pu-239 203.52 0.0016146856709.16 
4 309.69 358.22 952 -121 183 330.57 7.03 7.20 Pu-239 332.80 0.009317512933.43 
5 359.97 377.23 304 24 54 368.22 0.25 0.40 Am-241 368.681423512258.523202902581.68 
6 378.23 454.53 1191 69 237 450.77 0.27 0.43 Pu-239 451.4512504900805.6442951615810.66 
7 456.28 465.78 133 9 26 463.78 0.25 0.40 Th-232 463.00 71963.14207893.53 
8 471.79 501.05 462 -89 100 495.05 0.28 0.45 No close library match. 
9 503.55 516.81 210 -6 41 513.01 0.31 0.56 Th-232 510.69 0.00204708.53 
10 518.06 533.32 214 -55 49 529.32 0.25 0.40 J-133 529.50 0.0022088.19 
11 534.82 579.34 574 7 127 568.84 0.28 0.44 U-238 569.3017909327.26324926366.08 
12 580.59 588.35 93 2 19 583.60 2.25 2.40 Th-232 583.17 2984.6828354.48 
13 589.10 597.85 119 -7 24 594.85 0.28 0.44 No close library match. 
14 598.35 612.86 212 64 36 609.94 0.88 1.55 Ra-226 609.30 61728.9434722.53 
15 613.36 682.65 802 -310 223 661.76 0.44 0.63 Cs-137 661.60 0.00125723.77 
16 683.15 759.43 837 -132 219 701.78 0.44 0.63 Ag-110M 706.67 0.00660342.48 
17 760.68 788.94 335 -83 86 769.25 0.89 1.48 Ra-226 768.40 0.00938389.91 
18 790.19 839.71 563 -333 168 803.98 0.43 1.00 Ra-226 806.10 0.007416160.06 
19 842.71 863.47 201 -23 53 857.72 0.25 0.40 J-133 856.10 0.002574243.47 
20 864.22 892.23 300 -114 85 870.47 0.25 0.40 J-133 875.30 0.001132893.20 
21 895.23 907.24 149 -39 36 896.48 0.79 1.00 U-238 898.67 0.00429448085.29 
22 908.24 913.99 67 3 13 909.24 0.25 0.40 Th-232 911.10 7298.6031627.25 
23 915.99 929.49 129 37 28 922.20 5.32 5.58 U-238 921.70184839669.74139878668.99 
24 931.24 940.50 102 13 22 934.33 5.54 5.82 Ra-226 934.10 261334.37442258.16 
25 943.00 992.26 502 7 125 946.86 36.78 36.92 U-238 945.9014684886.42262230114.67 
26 993.01 1012.77 174 67 37 1001.96 1.66 2.64 U-238 1001.035448059.653008629.96 
271016.52 1027.27 78 34 17 1017.52 0.31 0.50 Sr-91 1024.30 71523.1835761.59 
281028.781051.03 201 -54 59 1030.03 0.25 0.40 Sr-91 1024.30 0.00124113.75 
291060.531066.79 49 -3 13 1061.78 3.25 3.40 Nodose library match. 
301069.541079.79 82 -23 24 1071.54 2.75 2.90 Nodose library match. 
311082.791092.79 85 -31 25 1087.54 1.75 1.90 No dose library match. 
321096.041158.31 480 -187 164 1121.24 0.75 1.53 Ra-2261120.00 0.00793242.23 
331164.811182.81 552 418 43 1174.27 1.89 2.88 Co-60 1173.23 326636.0133601.31 
34 1185.811203.07 75 -7 29 1190.06 7.50 7.65 U-238 1193.77 0.00171424972.02 
351209.57 1241.57 136 93 31 1239.510.52 1.03 J-133 1237.504824645.351608215.12 
361244.82 1253.83 25 19 7 1247.83 0.25 0.40 J-133 1237.50 985680.23363145.35 
37 1254.331263.58 23 -15 13 1255.58 0.25 0.40 Nodose library match. 
381268.581302.58 127 36 45 1282.72 17.05 17.57 Th-232 1282.703034002.783792503.47 
391308.831335.84 470 306 55 1333.68 1.37 2.35 Co-60 1332.51 266571.2347913.13 
401340.341346.84 16 -2 7 Could not properly fit the peak. 
41 1349.59 1356.34 17 -2 8 Could not properly fit the peak. 
421356.84 1387.59 100 59 29 1378.12 0.81 1.93 Ag-110M1384.27 218102.95107203.14 



431390.0914 0 83 39 25 1402.65 0.37 0.88 U-238 1393.60954 733.10611742777.63 
44 1430.85 1446.10 35 14 14 1432.10 8.63 8.85 U-238 1434.30134243742.57134243742.57 
451449.101464.10 35 -6 19 1450.10 11.38 11.60 No close library match. 
46 1469.35 1479.35 27 -21 16 Could not properly fit the peak. 
471492.351513.85 62 -40 36 1512.10 0.25 0.40 U-238 1510.30 0.00271497933.32 
481514.851541.60 50 32 18 1528.10 11.81 12.05 Nodose library match. 
491550.101557.35 16 1 7 1551.60 0.25 0.40 U-238 1553.7412310979.3886176855.67 
501558.601575.60 18 18 4 1559.8511.75 11.90 Ag-110M1562.271519440.58337653.46 
511584.351591.85 15 -1 8 1589.48 0.59 0.84 Th-2321588.23 0.00251881.15 
521592.601600.85 18 1 8 1594.35 0.25 0.40 Th-232 1588.23 31485.14251881.15 
531610.10 1624.10 18 -1 12 1611.10 10.00 10.15 Nodose library match. 
54 1626.85 1634.10 10 -5 7 Could not properly fit the peak. 
551638.851646.10 8 8 2 1645.10 0.37 0.60 Th-2321630.40 549457.38137364.34 
561657.601672.10 28 18 10 1662.10 6.87 7.10 No close library match. 
57 1674.35 1681.60 5 5 2 Could not properly fit the peak. 
58 1687.35 1697.60 9 2 6 Could not properly fit the peak. 
59 1702.85 1710.10 8 3 4 Could not properly fit the peak. 
601718.601733.35 36 26 10 1731.10 0.27 0.43 U-238 1737.90134430362.6951703985.65 
611734.101745.10 9 9 3 1742.60 2.00 2.15 U-238 1737.9046533587.0815511195.69 
621760.85 1775.34 131 121 14 1766.01 1.53 2.92 U-238 1765.801769420063.47204726288.34 



005 SC9 1-28-2002 11.20.47 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:00:24 Page 1 
ORTEC Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

Sample descr ip t ion 
SC9 

Spectrum Filename: C:\Gammavision\005 SC9 1-28-2002 11.20.47 AM.Anl 

Acqu is i t ion in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

on 
28-Jan-2002 11:20:46 
4 
5 

15.60 % 
1 

Detector system 
digiDART USE l b 

Ca l ib ra t ion 
Fi1ename: 005SC9-1.SPC 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gain: 
Quadratic: 

E f f ic iency Cal ib ra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary Fi les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic Uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 
10 

8000 
( 

G53W2.01 
2.46keV ) 

( 2000.56kev ) 
100.000% 
1 
0000E+00 
0000E+00/C 
0000E+00 

1.0000E+00* 1.0000E+00) = 

Traditional ORTEC method 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:00:24 Page 2 

Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 
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005 SC9 1-28-2002 11.20.47 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum), 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy Calibrate 

j ^ A j b ^ j k ^ ^ ^ j b ^ 

Normalized < 

** U N I D E 1 

on 
diff: 

H T I F I 
Peak Centroid Background Net 

Channel 

346.23 
352.10 
440.57 
517.45 
540.57 
738.32 
897.71 
916.95 
923.23 
969.00 

1057.74 
1283.69 
1312.72 
1361.83 
1824.35 
1916.64 
2016.79 
2043.87 
2157.49 
2232.70 
2625.79 
3152.08 
3562.84 

NO 
NO 
NO 

0.1292 

ED P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

86.68 
88.15 
110.19 
129.42 
135.20 
184.68 
224.55 
229.33 
230.90 
242.39 
264.59 
321.11 
328.38 
340.66 
456.36 
479.45 
504.50 
511.28 
539.70 
558.51 
656.83 
788.46 
891.19 

59. 
59. 
77. 
42. 
42. 
48. 
30. 
48. 
69. 
39. 
61. 
20. 
24. 
30. 
22. 
13. 
20. 
50. 
22. 
7. 

10. 
2. 
4. 

12. 
12. 
21. 
20. 
19. 
20. 
17. 
18. 
20. 
14. 
30. 
16. 
13. 
16. 
18. 
12. 
13. 
63. 
25. 
10. 
22. 
16. 
13. 

2.738 
2.946 
4.976 
4.739 
4.502 
4.739 
4.028 
4.222 
4.758 
3.397 
7.188 
3.791 
3.081 
3.791 
4.344 
2.883 
3.081 
14.929 
6.043 
2.370 
5.213 
3.791 
3.081 

Comments 

S U M M 
Uncert 
Sigma % 

98.17 
92.06 
73.64 
50.99 
55.20 
59.16 
56.42 
59.98 
62.59 
71.34 
50.27 
49.48 
65.72 
59.62 
47.59 
51.96 
65.72 
28.45 
40.04 
50.17 
32.78 
29.32 
38.46 

A R Y 
FWHM 
kev 

0.727 
0.728 
0.632 
0.577 
0.273 
0.313 
0.525 
0.856 
0.858 
0.700 
0.371 
0.469 
0.528 
0.525 
0.568 
0.403 
0.493 
0.563 
0.453 
0.725 
0.875 
0.585 
0.616 

******* ****; 
suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
S 
S 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
SM 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:00:24 Page 3 

Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

FWHM suspected 
0.431 - s 
0.583 - s 
0.313 - s 
0.787 - s 

Channel 
3844.93 
4163.14 
5777.83 
7061.15 

Energy Background 
961.74 5. 
1041.31 8. 
1445.06 0. 
1765.88 0. 

Net area 
14. 
23. 
11. 
137. 

Cnts/sec 
3.397 
5.371 
2.607 
32.464 

uncert 
38.14 
35.77 
30.15 
8.54 

Page 2 



005 SC9 1-28-2002 11.20.47 AM 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
M - Peak is close to a library peak. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak centroid Background Net Area Intensity uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CS-137 125.89 31.45 
CS-137 128.47 32.10 
CS-137 146.67 36.65 
CS-137 2646.93 662.12 

s - Peak f a i l s shape t e s t s . 
D - Peak area deconvo lu ted . 

* * * * * S U M M A R Y O F L 
• Nuc l ide - Average 
Jame Code A c t i v i t y Energy 

Becquerels kev 

24. 26. 6.280 
69. 0 . 0.000 
2 1 . 1 . 0.158 
36. 658. 155.924 

I B R A R Y P E A K U 
Peak 

A c t i v i t y Code MDA va lue 
Becquerels Becquerels 

44.13 
0.00 

601.85 
4.40 

S A G E 

Comments 

0.445s 
0.676 
0.262s 
1.436s 

j L j b ^ < b A 

CS-137 3.5802E+05 661.62 3.587E+05 ( 4.906E+03 
32.19 0.000E+00 % 7.826E+04 
31.82 3.291E+05 ( 9.337E+04 
36.40 0.000E+00 % 1.478E+05 

( - This peak used in the nuclide activity average. 

G 
G 
G 
G 

% 
$ 

& 

p 

Peak i s t o o w ide , but on l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve d u r i n g d e c o n v o l u t i o n . 
Peak i s t o o narrow. 
Peak i s t oo wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak o f t h i s n u c l i d e 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h igher than coun t i ng u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak o u t s i d e a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o t he 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: Peak Codes: 

ORTEC g v - i ( 
ORTEC 

T - Thermal Neutron A c t i v a t i o n G 
F - Fast Neutron A c t i v a t i o n x 
I - F i s s i o n Product P 
N - N a t u r a l l y Occur r ing i s o t o p e S 
P - Photon React ion D 
C - Charged P a r t i c l e React ion K 
M - No MDA c a l c u l a t i o n A 
R - Coinc idence Correc ted C 
H - H a l f l i f e l i m i t exceeded 

63) wan32 G53W2.01 13-FEB-2002 15:00 :24 Page 4 
Spectrum name: 005 SC9 1-28-2002 11.20.47 AM.An 

Gamma Ray 
x-Ray 
p o s i t r o n Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 

Page 3 



005 SC9 1-28-2002 11.20.47 AM 

* * * * * S U M M A R Y O F N U C L I D E S I N S A M P L E * * * * * 
Time o f Count u n c e r t a i n t y 1 Sigma 

Nuc l ide A c t i v i t y Count ing To ta l 
Bq/Kg 

CS-137 3.5802E+05 4.399E+00% 4.772E+00% 
< - MDA value p r in ted . 
A - A c t i v i t y p r in ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r ac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total Activity ( 2.5 to 2000.6 kev) 3.5801600E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 

Page 4 



Detector #1 P 28-Jan-2002 at 11:20:46 RT = 5.0 LT = 4.2 
digiDART USE 1b 
SC9 

ROW RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 5024 1887 581 86.53 0.32 0.60 Np-237 86.492167429.08667343.03 
2 174.34 188.10 404 105 50 184.79 0.30 0.59 U-235 185.71 31478.5814989.80 
3 190.35 306.93 2608 -116 457 230.91 0.30 0.50 Ce-143 231.50 0.004397559.30 
4 309.69 358.22 914 4 169 318.44 0.25 0.40 Nd-147 319.40 44083.541862529.47 
5 359.97 377.23 282 -45 58 371.76 0.33 0.57 Pa-234 372.20 0.001073867.46 
6 378.23 454.53 1313 242 231 385.23 0.27 0.43 Ba-133 383.70 793757.57757677.68 
7 456.28 465.78 161 -41 32 458.78 2.81 3.05 Pa-234 458.60 0.00719776.56 
8 471.79 501.05 404 11 85 476.07 19.25 19.41 Cs-134 475.35 262083.342025189.45 
9 503.55 516.81 210 93 32 510.67 0.61 2.06 Th-232 510.69 448934.25154472.00 
10 518.06 533.32 172 -14 41 520.06 0.28 0.45 Pa-234 520.60 0.001284238.70 
11 534.82 579.34 456 38 109 550.05 0.33 0.84 W-187 551.52 275296.19789665.39 
12 580.59 588.35 70 17 15 582.85 0.25 0.40 TI-208 583.14 8185.207222.23 
13 589.10 597.85 94 -2 21 590.60 6.13 6.35 Eu-154 591.70 0.00191401.24 
14 598.35 612.86 173 55 33 609.50 0.66 2.41 Bi-214 609.32 51300.9730780.58 
15 613.36 682.65 1259 564 179 662.13 1.30 1.93 Cs-137 661.60 307425.1397569.32 
16 683.15 759.43 522 -39 167 702.36 0.36 0.60 Nb-94 702.50 0.0081085.66 
17 760.68 788.94 178 -69 66 769.43 0.28 0.45 Ra-226 768.40 0.00696268.14 
18 790.19 839.71 311 -21 103 805.20 0.33 0.95 Pa-234 805.50 0.001704014.87 
19 842.71 863.47 123 11 38 848.22 9.00 9.30 J-134 847.03 6531.4222563.09 
20 864.22 892.23 150 -38 57 891.12 0.54 0.82 Sc-46 889.26 0.0033883.91 
21 895.23 907.24 61 -21 23 899.23 5.13 5.35 U-238 898.67 0.00265267300.71 
22 908.24 913.99 31 -5 10 911.74 0.25 0.40 Th-232 911.10 0.0023521.54 
23 915.99 929.49 69 -50 30 927.49 0.25 0.40 Pa-234 926.70 0.00167938.74 
24 931.24 940.50 73 48 13 935.13 0.93 1.21 Ra-226 934.10 932915.10252664.51 
25 943.00 992.26 249 84 73 986.26 0.28 1.45 Kr-88 985.784101393.353564306.13 
26 993.01 1012.77 93 -14 36 994.51 10.00 10.15 U-238 996.10 0.00575325814.38 
271016.521027.27 45 -21 19 1017.27 2.50 2.65 Rh-106M1019.60 0.00826937.47 
281028.781051.03 95 35 29 1033.78 16.22 16.39 Sb-126 1034.802154357.681785039.22 
291060.531066.79 20 3 7 1064.78 0.25 0.40 Bi-2071063.62 2701.136302.64 
301069.541079.79 31 10 11 1071.29 2.75 2.90 J-134 1072.53 48831.4553714.59 
311082.791092.79 31 24 8 1084.29 0.31 1.55 Eu-1521085.90169218.4056406.13 
321096.041158.31 326 34 109 1121.32 1.59 2.35 Ta-182 1121.28 70482.26225957.83 
331164.811182.81 54 30 17 1170.31 0.25 0.40 Cs-1341167.861252441.80709717.02 
341185.811203.07 67 -26 31 1186.5615.50 15.65 Ta-182 1189.05 0.00143826.91 
351209.57 1241.57 139 53 42 1238.59 0.33 1.72 Co-56 1238.28 61969.2349107.69 
361244.821253.83 29 -20 15 1246.32 0.25 0.40 Rb-89 1248.10 0.0027760.72 
37 1254.331263.58 19 -6 11 1262.08 0.25 0.40 J-135 1260.41 0.0030868.41 
381268.581302.58 99 8 44 1283.10 0.73 0.89 Th-232 1282.70 651855.263585203.91 
391308.831335.84 67 31 25 1324.34 8.81 9.30 Kr-89 1324.28 831681.15670710.60 
401340.34 1346.84 21 -2 8 Could not properly fit the peak. 
411349.591356.34 11 6 4 1352.09 0.50 0.80 U-238 1352.90232691341.76155127561.17 
421356.841387.59 105 -19 49 1378.62 0.43 1.04 Bi-2141377.65 0.001056395.49 



43 1390.09141 71 42 20 1399.8510.50 11.48 J-132 1398.57 519 75247335.60 
441430.851446.10 40 -12 21 1444.85 0.31 0.88 J-132 1442.56 0.001333758.30 
451449.101464.10 30 10 14 1458.10 0.31 0.80 J-135 1457.56105358.48147501.88 
46 1469.351479.35 13 6 6 1472.10 5.38 5.60 Kr-89 1472.76 78477.4078477.40 
47 1492.351513.85 66 -7 31 1505.60 6.50 6.65 Ag-110M1505.00 0.00221221.77 
481514.851541.60 75 -69 481521.8511.8812.10 K-42 1524.70 0.00253714.78 
491550.101557.35 14 4 6 1551.35 2.63 2.85 U-238 1553.7447610233.0671415349.58 
50 1558.60 1575.60 38 -54 30 Could not properly fit the peak. 
511584.351591.85 14 4 6 1586.85 3.12 3.35 Ac-228 1587.90 105604.68158407.02 
52 1592.60 1600.85 14 8 5 1595.85 4.37 4.60 La-140 1596.20 8249.275155.79 
531610.101624.10 27 17 9 1611.6012.00 12.15 J-134 1613.70 422360.72223602.73 
54 1626.85 1634.10 7 2 4 Could not property fit the peak. 
55 1638.85 1646.10 10 -5 7 Could not property fit the peak. 
56 1657.601672.10 20 0 13 1663.35 3.12 3.35 Bi-2141661.28 0.001152061.88 
57 1674.351681.60 5 0 4 1675.35 0.25 0.40 J-135 1678.03 0.0043176.49 
581687.351697.60 16 2 9 1688.85 5.37 5.60 Sb-1241691.04 4139.7518628.89 
59 1702.85 1710.10 8 - 2 6 Could not property fit the peak. 
601718.601733.35 40 20 14 1731.57 0.43 0.75 Bi-2141729.60 692726.90484908.83 
611734.101745.10 7 7 2 1734.85 9.50 9.65 U-238 1737.9034992081.289997737.51 
621760.851775.34 142 122 17 1766.05 1.71 2.76 U-238 1765.801724857096.85240348939.73 
631787.341795.09 3 3 1 Could not property fit the peak. 
64 1803.091815.09 7 -9 10 1806.59 0.25 0.40 J-134 1806.90 0.00195743.99 
65 1827.84 1842.09 9 - 1 9 1839.34 0.25 0.40 Rh-106M1838.20 0.00417234.92 
661843.591854.58 21 21 4 1849.30 1.28 1.54 Xe-1381850.861650615.90314403.03 
67 1863.58 1878.58 13 3 9 Could not property fit the peak. 
681899.581915.07 11 -10 13 1908.33 5.50 5.65 U-238 1911.20 0.00245271416.07 
69 1917.07 1925.07 4 4 2 Could not property fit the peak. 
701998.312019.80 8 8 2 Could not properly fit the peak. 
71 2025.80 2039.30 3 -15 11 Could not properly fit the peak. 



Detector #1 3 28-Jan-2002 at 10:01:54 RT = 5.0 LT = 4.4 
digiDARTUSEIb 
5BKG 

ROW RANGE(keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 4053 2430 419 11.69 71.27 74.13 Se-75 11.7027449019.774732979.13 
2 174.34 188.10 302 31 47 175.34 0.28 0.44 Sb-125 176.29 79514.38120554.05 
3 190.35 306.93 1887 -59 386 195.31 0.32 0.82 Np-237 194.97 0.0031058975.84 
4 309.69 358.22 668 18 143 330.70 0.25 0.40 Pa-231 330.10 308822.852453426.00 
5 359.97 377.23 210 -58 52 365.97 0.25 0.40 Mo-99 366.44 0.001133247.60 
6 378.23 454.53 853 37 202 386.0317.50 17.66 U-235 387.8227448489.08149853913.34 
7 456.28 465.78 97 32 19 464.12 0.62 1.32 Sb-125 463.51 104969.5362325.66 
8 471.79 501.05 327 -86 87 498.28 0.75 0.99 Kr-89 498.60 0.002611200.01 
9 503.55 516.81 177 15 36 510.86 5.70 5.88 Na-22 511.00 2957.227097.34 
10 518.06 533.32 163 -13 40 530.32 0.33 0.85 Nd-147 531.00 0.00109126.95 
11 534.82 579.34 401 282 61 543.58 26.56 27.18 U-238 543.982945084777.47637057345.48 
12 580.59 588.35 62 9 15 582.85 0.25 0.40 TI-208 583.14 4175.046958.41 
13 589.10 597.85 80 -4 20 592.60 3.75 3.90 Sb-126 593.00 0.0091977.79 
14 598.35 612.86 192 35 37 609.69 1.21 1.72 Bi-214 609.32 31453.5233250.87 
15 613.36 682.65 538 167 130 661.93 1.45 2.37 Cs-137 661.60 87703.1368271.89 
16 683.15 759.43 525 -393 213 690.15 0.25 0.40 U-238 691.30 0.00126001508.37 
17 760.68 788.94 203 127 38 769.15 0.33 1.43 Ra-226 768.401290846.65386237.58 
18 790.19 839.71 305 -93 112 834.75 0.40 1.09 Mn-54 834.81 0.0060760.44 
19 842.71863.47 118 -22 42 843.4618.26 18.41 Kr-87 845.60 0.00317691.77 
20 864.22 892.23 154 79 37 865.45 25.08 25.34 Kr-89 867.08 732768.21343195.24 
21 895.23 907.24 73 -17 25 898.35 0.53 0.79 Pa-234 898.60 0.00361117.48 
22 908.24 913.99 51 11 11 911.60 0.46 0.64 Th-232 911.10 24928.5424928.54 
23 915.99 929.49 70 -13 25 923.74 0.25 0.40 Pa-234 924.60 0.00528683.49 
24 931.24 940.50 66 22 16 934.00 0.25 0.40 Bi-214 934.05 415201.49301964.72 
25 943.00 992.26 243 -21 91 954.7910.50 10.65 J-132 954.55 0.00305970.33 
26 993.01 1012.77 109 -24 40 998.52 0.33 0.60 Te-131 997.25 0.00756342.13 
271016.52 1027.27 47 10 15 1020.27 5.75 5.90 Rh-106M1019.60 419331.42628997.14 
281028.781051.03 110 -25 43 1032.78 4.06 4.80 Rb-89 1031.88 0.0047428.64 
291060.53 1066.79 22 13 6 1063.03 0.31 0.55 Bi-2071063.62 11277.335204.92 
301069.541079.79 58 23 15 1072.65 1.59 2.32 J-134 1072.53108209.6070571.48 
31 1082.791092.79 42 -13 17 Could not properly fit the peak. 
321096.041158.31 313 -20 116 1121.05 0.47 1.81 Ta-1821121.28 0.00231684.63 
33 1164.811182.81 73 0 28 1174.31 0.29 0.50 Co-56 1175.13 0.00893911.85 
341185.811203.07 55 8 22 1190.56 10.06 10.55 Ta-182 1189.05 35760.7698342.10 
351209.571241.57 146 81 37 1239.211.47 1.70 Co-56 1238.28 91248.0541681.21 
361244.821253.83 29 4 11 1250.33 2.88 3.10 Kr-88 1250.67 270934.60745070.16 
371254.331263.58 27 21 7 1261.08 0.29 0.50 J-135 1260.41 56777.8918925.96 
381268.581302.58 107 -7 49 1278.08 20.75 20.90 Bi-2141280.96 0.002606688.02 
39 1308.83 1335.84 67 -6 35 1327.84 6.25 6.40 Sb-124 1325.63 0.001909970.74 
401340.341346.84 18 4 7 1344.34 1.38 1.60 Cs-1381343.59 285714.57500000.49 
41 1349.59 1356.34 28 0 10 1355.59 0.25 0.40 Pa-234 1353.00 0.00483580.51 
421356.841387.59 110 -35 53 1378.46 1.22 1.68 Bi-2141377.65 0.001100891.88 



•31390.0914 0 80 65 16 1409.48 0.65 1.00 Eu-1521408.08 261 .8964191.48 
•4 1430.851446.10 40 9 17 1440.85 0.31 1.13 J-132 1442.56 550729.941040267.67 
151449.101464.10 42 -19 23 1451.35 4.00 4.15 Pa-2341452.60 0.001675469.97 
•61469.351479.35 16 2 9 1475.10 2.75 2.90 Br-82 1474.88 10671.6448022.39 
•71492.351513.85 59 30 20 1510.55 1.36 2.98 U-238 1510.30210751820.38140501213.59 
•81514.851541.60 59 -31 38 1524.3515.38 15.60 K-42 1524.70 0.00193520.27 
•91550.101557.35 27 2 10 1556.60 0.38 0.60 U-238 1553.7422935523.23114677616.15 
50 1558.60 1575.60 28 -30 23 1568.60 0.25 0.40 J-135 1566.41 0.001667606.58 
51 1584.35 1591.85 13 -8 8 Could not properly fit the peak. 
521592.601600.85 20 -8 11 Could not properly fit the peak. 
531610.101624.10 16 -13 15 1615.35 0.37 0.60 J-134 1613.70 0.00359057.66 
54 1626.85 1634.10 6 1 4 1630.85 0.37 0.60 Ac-228 1630.40 49567.29198269.16 
55 1638.85 1646.10 6 - 4 6 1640.85 0.25 0.40 CI-38 1642.40 0.0017784.60 
561657.601672.10 30 10 13 1663.10 0.31 0.55 Bi-2141661.28 853828.791109977.43 
57 1674.35 1681.60 7 - 8 7 Could not property fit the peak. 
581687.351697.60 15 15 3 1694.35 0.29 0.50 Pa-2341694.001152282.83230456.57 
591702.851710.10 10 10 3 1706.10 2.37 2.60 J-135 1706.46 245723.8073717.14 
SO 1718.60 1733.35 36 26 10 1730.85 0.63 0.90 Bi-214 1729.60 867648.35333710.90 
811734.101745.10 13 13 3 1735.35 0.37 0.60 U-238 1737.9062611401.8014448785.03 
621760.851775.34 118 108 13 1765.75 2.64 3.78 U-238 1765.801471144678.61177082229.83 



Detector #1 3 28-Jan-2002 at 10:01:54 RT = 5.0 LT = 4.4 
digiDARTUSEIb 
5BKG 

=?Ot# RANGE( keV) GROSS NET +/- CENTROID FWHM FW(1/5)M LIBRARY (keV) Bq +/-
1 5.71 167.84 4053 2430 419 11.69 71.27 74.13 Se-75 11.7027449019.774732979.13 
2 174.34 188.10 302 31 47 175.34 0.28 0.44 Sb-125 176.29 79514.38120554.05 
3 190.35 306.93 1887 -59 386 195.31 0.32 0.82 Np-237 194.97 0.0031058975.84 
4 309.69 358.22 668 18 143 330.70 0.25 0.40 Pa-231 330.10 308822.852453426.00 
5 359.97 377.23 210 -58 52 365.97 0.25 0.40 Mo-99 366.44 0.001133247.60 
6 378.23 454.53 853 37 202 386.0317.50 17.66 U-235 387.8227448489.08149853913.34 
7 456.28 465.78 97 32 19 464.12 0.62 1.32 Sb-125 463.51 104969.5362325.66 
8 471.79 501.05 327 -86 87 498.28 0.75 0.99 Kr-89 498.60 0.002611200.01 
9 503.55 516.81 177 15 36 510.86 5.70 5.88 Na-22 511.00 2957.227097.34 
10 518.06 533.32 163 -13 40 530.32 0.33 0.85 Nd-147 531.00 0.00109126.95 
11 534.82 579.34 401 282 61 543.58 26.56 27.18 U-238 543.982945084777.47637057345.48 
12 580.59 588.35 62 9 15 582.85 0.25 0.40 TI-208 583.14 4175.046958.41 
13 589.10 597.85 80 -4 20 592.60 3.75 3.90 Sb-126 593.00 0.0091977.79 
14 598.35 612.86 192 35 37 609.69 1.21 1.72 Bi-214 609.32 31453.5233250.87 
15 613.36 682.65 538 167 130 661.93 1.45 2.37 Cs-137 661.60 87703.1368271.89 
16 683.15 759.43 525 -393 213 690.15 0.25 0.40 U-238 691.30 0.00126001508.37 
17 760.68 788.94 203 127 38 769.15 0.33 1.43 Ra-226 768.401290846.65386237.58 
18 790.19 839.71 305 -93 112 834.75 0.40 1.09 Mn-54 834.81 0.0060760.44 
19 842.71863.47 118 -22 42 843.4618.26 18.41 Kr-87 845.60 0.00317691.77 
20 864.22 892.23 154 79 37 865.45 25.08 25.34 Kr-89 867.08 732768.21343195.24 
21 895.23 907.24 73 -17 25 898.35 0.53 0.79 Pa-234 898.60 0.00361117.48 
22 908.24 913.99 51 11 11 911.60 0.46 0.64 Th-232 911.10 24928.5424928.54 
23 915.99 929.49 70 -13 25 923.74 0.25 0.40 Pa-234 924.60 0.00528683.49 
24 931.24 940.50 66 22 16 934.00 0.25 0.40 Bi-214 934.05 415201.49301964.72 
25 943.00 992.26 243 -21 91 954.7910.50 10.65 J-132 954.55 0.00305970.33 
26 993.01 1012.77 109 -24 40 998.52 0.33 0.60 Te-131 997.25 0.00756342.13 
27 1016.521027.27 47 10 15 1020.27 5.75 5.90 Rh-106M1019.60 419331.42628997.14 
281028.781051.03 110 -25 43 1032.78 4.06 4.80 Rb-89 1031.88 0.0047428.64 
291060.531066.79 22 13 6 1063.03 0.31 0.55 Bi-2071063.62 11277.335204.92 
301069.541079.79 58 23 15 1072.65 1.59 2.32 J-134 1072.53108209.6070571.48 

31 1082.79 1092.79 42 -13 17 Could not properly fit the peak. 
321096.041158.31 313 -20 116 1121.05 0.47 1.81 Ta-1821121.28 0.00231684.63 
331164.811182.81 73 0 28 1174.31 0.29 0.50 Co-56 1175.13 0.00893911.85 
341185.811203.07 55 8 22 1190.56 10.06 10.55 Ta-182 1189.05 35760.7698342.10 
351209.571241.57 146 81 37 1239.211.47 1.70 Co-56 1238.28 91248.0541681.21 
361244.821253.83 29 4 11 1250.33 2.88 3.10 Kr-88 1250.67 270934.60745070.16 
371254.331263.58 27 21 7 1261.08 0.29 0.50 J-135 1260.41 56777.8918925.96 
381268.581302.58 107 -7 49 1278.08 20.75 20.90 Bi-2141280.96 0.002606688.02 
391308.831335.84 67 -6 35 1327.84 6.25 6.40 Sb-1241325.53 0.001909970.74 
401340.341346.84 18 4 7 1344.34 1.38 1.60 Cs-1381343.59 285714.57500000.49 
411349.591356.34 28 0 10 1355.59 0.25 0.40 Pa-2341353.00 0.00483580.51 
421356.841387.59 110 -35 53 1378.46 1.22 1.68 Bi-2141377.65 0.001100891.88 



13 1390.0914 3 80 65 16 1409.48 0.65 1.00 Eu-1521408.08 261 .8964191.48 
14 1-430.85 1446.10 40 9 17 1440.85 0.31 1.13 J-132 1442.56 550729.941040267.67 
15 1449.101464.10 42 -19 231451.354.00 4.15 Pa-2341452.60 0.001675469.97 
16 1469.351479.35 16 2 9 1475.10 2.75 2.90 Br-82 1474.88 10671.6448022.39 
17 1492.351513.85 59 30 20 1510.55 1.36 2.98 U-238 1510.30210751820.38140501213.59 
181514.851541.60 59 -31 38 1524.3515.38 15.60 K-42 1524.70 0.00193520.27 
191550.101557.35 27 2 10 1556.60 0.38 0.60 U-238 1553.7422935523.23114677616.15 
501558.601575.60 28 -30 23 1568.60 0.25 0.40 J-135 1566.41 0.001667606.58 
51 1584.35 1591.85 13 -8 8 Could not properly fit the peak. 
521592.601600.85 20 -8 11 Could not properly fit the peak. 
531610.101624.10 16 -13 15 1615.35 0.37 0.60 J-134 1613.70 0.00359057.66 
541626.851634.10 6 1 4 1630.85 0.37 0.60 Ac-2281630.40 49567.29198269.16 
551638.851646.10 6 -4 6 1640.85 0.25 0.40 CI-38 1642.40 0.0017784.60 
56 1657.601672.10 30 10 13 1663.10 0.31 0.55 Bi-2141661.28 853828.791109977.43 
57 1674.351681.60 7 - 8 7 Could not property fit the peak. 
58 1687.351697.60 15 15 3 1694.35 0.29 0.50 Pa-2341694.001152282.83230456.57 
591702.851710.10 10 10 3 1706.10 2.37 2.60 J-135 1706.46 245723.8073717.14 
30 1718.601733.35 36 26 10 1730.85 0.63 0.90 Bi-2141729.60 867648.35333710.90 
311734.101745.10 13 13 3 1735.35 0.37 0.60 U-238 1737.9062611401.8014448785.03 
32 1760.851775.34 118 108 13 1765.75 2.64 3.78 U-238 1765.801471144678.61177082229.83 



007 SC11 1-28-2002 11.39.10 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 1 
ORTEC Spectrum name: 007 sell 1-28-2002 11.39.10 AM.A 

Sample description 
SCll 

Spectrum Filename: C:\Gammavision\007 sell 1-28-2002 11.39.10 AM.Anl 

Acquis i t ion in format 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

ion 
28-Jan-2002 11:39:10 
4 
5 

14.80 % 
1 

Detector system 
digiDART USE lb 

Calibration 
Filename: 007SC1-1.SPC 

Energy C a l i b r a t i o n 
Created: 
zero o f f s e t : 
Gai n : 
Quadra t i c : 

E f f i c i e n c y C a l i b r a t i o n 
Created : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s 
Main a n a l y s i s l i b r a r y : 
L i b r a r y Match w i d t h : 

Ana l ys i s parameters 
A n a l y s i s eng ine : 
S t a r t channe l : 
Stop channe l : 
Peak r e j e c t i o n l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 Rev 

Quadrat ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.L ib 
0.500 

wan32 G53W2.01 
10 

8000 
( 2.46kev ) 
( 2000.56kev ) 

100.000% 
1 
1.0000E+00 
1.0000E+00/C 
1.0000E+00 
Traditional ORTEC method 

1.0000E+00* 1.0000E+00) = 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 2 

Spectrum name: 007 SCll 1-28-2002 11.39.10 AM.A 
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007 SC11 1-28-2002 11.39.10 AM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

Half lives decay limit: 
Activity range factor: 
Min. step backg. energy 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12.000 
2.000 
0.000 

Corrections Status 
Decay correct t o date: NO 
Decay during acqu is i t i on : NO 
Decay during c o l l e c t i o n : NO 
True coincidence cor rec t ion : NO 
Peaked background cor rec t ion : NO 
Absorption ( i n t e r n a l ) : NO 
Geometry cor rec t ion : NO 
Random summing: NO 

Comments 

Energy calibration 
Normalized diff: 0.4090 

************ U N I D E N T I 
Peak Centroid Background 1 

Channel 

27.63 
152.41 
217.03 
265.92 
330.58 
359.25 
487.47 
499.79 
510.28 
668.42 
713.97 
828.03 
901.10 
1349.36 
1393.61 
1458.21 
1655.87 
1676.50 
2028.30 
2277.92 
2457.04 
2811.28 
3384.62 

Energy 

6.87 
38.09 
54.26 
66.49 
82.67 
89.84 
121.92 
125.06 
127.69 
167.19 
178.59 
207.12 
225.40 
337.54 
348.61 
364.77 
414.22 
419.38 
507.38 
569.82 
614.62 
703.22 
846.62 

Counts 

25. 
43. 
60. 
38. 
42. 
43. 
67. 
41. 
66. 
30. 
32. 
30. 
36. 
17. 
22. 
17. 
16. 
20. 
25. 
10. 
8. 
5. 
4. 

F I E D 
Net Area 
Counts 

36. 
15. 
26. 
13. 
15. 
12. 
22. 
25. 
16. 
14. 
13. 
17. 
20. 
9. 
25. 
12. 
10. 
25. 
22. 
6. 

12. 
12. 
12. 

P E A K 
Intensity 
Cts/Sec 1 

8.451 
3.443 
6.103 
3.052 
3.521 
2.817 
5.243 
5.895 
3.841 
3.208 
3.052 
3.912 
4.695 
2.191 
5.869 
2.817 
2.269 
5.869 
5.282 
1.526 
2.934 
2.817 
2.895 

S U M M 
uncert 
Sigma % 

28.15 
77.81 
55.20 
72.57 
66.33 
82.50 
63.34 
41.17 
74.26 
65.20 
67.50 
54.46 
52.44 
67.67 
38.16 
56.52 
69.44 
35.40 
48.74 
83.21 
44.72 
41.94 
38.65 

A R Y 
FWHM 
kev 

0.433 
0.643 
0.661 
0.437 
0.407 
0.322 
0.462 
0.762 
0.764 
0.314 
0.301 
0.363 
0.534 
0.255 
0.339 
0.316 
0.460 
0.876 
0.419 
0.256 
0.305 
0.430 
0.344 

************ 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 3 

Spectrum name: 007 sell 1-28-2002 11.39.10 AM.A 

Channel Energy Background Net area Cnts/sec uncert 
3624.92 906.72 5. 19. 4.460 31.80 
3703.62 926.40 6. 20. 4.695 33.17 
4483.39 1121.40 4. 113. 26.487 10.27 
4872.27 1218.64 1. 9. 2.034 39.60 

FWHM suspected 
0.515 - s 
0.639 - s 
1.085 - s 
0.356 - s 

page 2 



5098.00 
5546.76 

1275.08 
1387.29 

007 SC11 
0. 
0. 

1-28-2002 11.39.10 AM 
7. 1.643 37.80 0.625 

20. 4.695 22.36 0.552 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

s 
s 

************ ************** 
Nuclide 

CS-137 
CS-137 
CS-137 
CS-137 

s 
D 

I D E N T I F I E D P E A K S U M M A R Y 
Peak Centroid Background Net Area intensity uncert FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

127.71 
128.75 
146.44 
2646.94 

31.91 
32.17 
36.60 

662.12 

Peak fails shape tests. 
Peak area deconvoluted. 

31. 
39. 
37. 
37. 

8. 
0. 
0. 

554. 

1.761 
0.000 
0.000 

130.125 

116.05 
0.00 
0.00 
4.74 

0.247s 
0.676 
0.680 
1.278 

* * * * * S U M M A R Y OF 
- Nuclide - Average 
Name Code A c t i v i t y Energy 

Becquerels kev 

L I B R A R Y P E A K U S A G E 
peak 

Activity Code MDA value 
Becquerels Becquerels comments 

CS-137 2.9933E+05 661.62 2.993E+05 ( 4.902E+03 
32.19 0.000E+00 % 5.911E+04 
31.82 0.000E+00 % 1.150E+05 
36.40 0.000E+00 % 1.861E+05 

( - This peak used in the nuclide activity average. 

! _ 

? _ 
@ -
% -
$ -

+ -

& -

p -

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

G 
G 
G 
G 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:18:52 Page 4 

Spectrum name: 007 SCll 1-28-2002 11.39.10 AM.A 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA ca lcu la t ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G -
x -
p -
s -
D -
K -
A -
c -

- Gamma Ray 
- x-Ray 
- Positron Decay 
- Single-Escape 
- Double-Escape 
- Key Line 
- Not in Average 
- coincidence Peak 

Page 3 



007 SCll 1-28-2002 11 .39 .10 AM 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
U n c e r t a i n t y 1 Sigma 

Count ing To ta l 

I N S A M P L E 

CS-137 2.9933E+05 4.745E+00* 5.092E+00* 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Fa i l ed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 

Total Activity ( 2.5 to 2000.6 kev) 2.9932656E+05 

Analyzed by: 

Bq/Kg 

U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 

Page 4 



006 SClO 1-28-2002 11.30 .40 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 1 
ORTEC Spectrum name: 006 SClO 1-28-2002 11.30.40 AM.A 

Sample d e s c r i p t i o n 
SClO 

Spectrum Fi lename: C:\Gammavision\006 SClO 1-28-2002 11 .30 .40 AM.Anl 

Acquis i t ion information 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

28-Uan-2002 11:30:41 
4 
5 

23.20 % 
1 

Detec to r system 
digiDART USE l b 

C a l i b r a t i o n 
Fi lename: 006SC1~1.SPC 

Energy C a l i b r a t i o n 
Created : 
Zero o f f s e t : 
Gai n: 
Quadra t i c : 

E f f i c i e n c y c a l i b r a t i o n 
Created : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s 
Main a n a l y s i s l i b r a r y : 
L i b r a r y Match w i d t h : 

A n a l y s i s parameters 
A n a l y s i s eng ine: 
S t a r t channe l : 
Stop channe l : 
Peak r e j e c t i o n l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadra t ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadra t ic U n c e r t a i n t y = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 
1 
1. 
1. 
1. 

0000E+00 
0000E+00/C 
0000E+00 

1.0000E+00* 1.0000E+00) = 

Traditional ORTEC method 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 2 
ORTEC Spectrum name: 006 SClO 1-28-2002 11.30.40 AM.A 
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Random error: 
systematic error: 
Fraction Limit: 
Background width: 

006 SC10 1-28-2002 11.30.40 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

ene rgy 

date: 
Decay during acquisition: 
Decay during col" 
True coincidence 

lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene 

********** 

rgy calibration 
Normalized i 

** U N I D E 1 

diff: 

Y T I F I 
Peak centroid Background Net 

Channel 

26.68 
45.40 
92.81 
105.66 
401.06 
423.03 
444.04 
448.75 
516.61 
535.65 
576.00 
607.31 
639.22 
792.00 
855.11 
955.32 
977.39 
1343.78 
1449.70 
1462.55 
1496.40 
1541.22 
1644.86 

NO 
NO 
NO 

0.4671 

E D P E A K 
Area intensity 

Energy Counts Counts Cts/sec 1 

6.63 
11.32 
23.18 
26.39 
100.30 
105.80 
111.09 
112.26 
129.21 
133.98 
144.07 
151.90 
159.89 
198.01 
213.90 
238.97 
244.49 
336.15 
362.44 
365.65 
374.33 
385.54 
411.46 

26. 
110. 
55. 
66. 
32. 
94. 

116. 
87. 
47. 
69. 
80. 
44. 
47. 
79. 
71. 
23. 
58. 
70. 
47. 
78. 
35. 
61. 
82. 

23. 
47. 
16. 
29. 
26. 
26. 
27. 
28. 
18. 
13. 
18. 
15. 
26. 
24. 
36. 
8. 
52. 
22. 
22. 
22. 
18. 
28. 
42. 

6.076 
12.240 
4.210 
7.552 
6.901 
6.901 
7.005 
7.373 
4.688 
3.429 
4.688 
3.906 
6.858 
6.132 
9.505 
1.997 
13.542 
5.729 
5.841 
5.656 
4.688 
7.378 
10.894 

Comments 

S U M M 
Uncert 
Sigma % 

38.08 
58.73 
71.86 
48.03 
44.69 
61.17 
59.84 
50.16 
58.79 
96.76 
79.48 
67.66 
44.16 
57.36 
42.36 
89.00 
28.91 
69.23 
47.93 
61.48 
53.82 
53.59 
45.15 

A R Y 
FWHM 
kev 

0.359 
0.544 
0.490 
0.577 
0.719 
0.646 
0.749 
0.750 
0.469 
0.565 
0.353 
0.283 
0.550 
0.828 
0.391 
0.222 
0.375 
0.667 
0.974 
0.977 
0.654 
0.309 
0.423 

*** 

sus 
NUC 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

********* 
pected 
lide 

s 
s 
s 

s 
s 
D 
D 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
D 
D 
s 
s 
s 

D 
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ORTEC Spectrum name: 006 SC10 1-28-2002 11.30.40 AM.A 

Channel Energy Background 
1692.20 423.31 53. 
1725.44 431.55 57. 
1731.75 433.12 80. 
1739.10 434.96 88. 

Net area 
33. 
24. 
25. 
28. 

Cnts/sec 
8.550 
6.294 
6.419 
7.293 

Uncert 
41.25 
48.49 
55.23 
51.00 

FWHM suspected 
0.339 - s 
1.033 - D 
1.035 - D 
1.036 - D 
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006 SC10 1-28-2002 11.30.40 AM 
1843.38 
2259.80 
2289.40 
2437.57 
3355.99 
3830.89 
3853.55 
4483.72 
5250.67 
7062.24 

461.12 
565.29 
572.69 
609.75 
839.46 
958.22 
963.89 
1121.48 
1313.25 
1766.15 

44. 
17. 
9. 
37. 
2. 
1. 
5. 
13. 
0. 
0. 

19. 
17. 
10. 
61. 
18. 
5. 

13. 
64. 
13. 
108. 

4.861 
4.340 
2.604 
15.929 
4.644 
1.259 
3.299 
16.797 
3.385 
28.125 

57.38 
50.75 
52.92 
23.26 
27.87 
56.13 
44.81 
18.26 
27.74 
9.62 

0.371 -
0.742 -
0.469 -
0.543 -
0.577 -
0.292 -
0.450 -
0.895 -
0.688 -
0.592 -

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** I D E N T I F I E D P E A K S U M M A R Y ************** 
Nuclide Peak centroid Background Net Area Intensity Uncert FWHM 

Channel Energy counts Counts cts/sec 1 Sigma % kev 

CS-137 
CS-137 
CS-137 
CS-137 

127.35 
128.83 
143.17 

2647.23 

31.82 
32.19 
35.78 

662.19 

97. 
89. 
76. 
67. 

4. 
10. 
16. 

2322. 

1.156 
2.708 
4.297 

604.557 

316.58 
131.74 
87.35 
2.24 

0.676D 
0.676D 
0.314s 
1.315 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

* * * * * S U M M A R Y 
- Nuclide - Average 
Name code Act i v i t y 

Becquerels 

o F P E A K U S A G E L I B R A R Y 
pe ak _. 

Energy A c t i v i t y Code MDA value 
kev Becquerels Becquerels Comments 

CS-137 1.3907E+06 

( - This peak used i n 

1 

7 

661.62 1.391E+06 ( 7.266E+03 
32.19 O.0O0E+O0 % 1.023E+05 
31.82 0.000E+00 % 2.009E+05 
36.40 3.748E+05 & 3.214E+05 

the nucl ide a c t i v i t y average. 

Peak i s too wide, but only one peak in l i b r a r y . 
Peak i s par t of a mu l t i p le t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 

G 
G 
G 
G 

ORTEC 

$ 

+ 

ORTEC g V - i ( 

& 

p 

63) wan32 G53W2.01 13-FEB-2002 15:11:02 Page 4 
Spectrum name: 006 SC10 1-28-2002 11.30.40 AM.A 

Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 
f a i l e d one or more q u a l i f i c a t i o n tes ts . 
Peak a c t i v i t y higher than counting uncertainty range. 
Peak a c t i v i t y lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid i s not close enough to the 
l i b r a r y energy centroid fo r pos i t i ve i d e n t i f i c a t i o n . 
Peakbackground subtract ion 

Nuclide Codes: 
T - Thermal Neutron Act iva t ion 
F - Fast Neutron Act iva t ion 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
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006 SC10 1-28-2002 11.30.40 AM 
I - Fission Product P 
N - Natura l ly occurr ing isotope S 
p - Photon Reaction D 
C - Charged Par t i c le Reaction K 
M - No MDA ca lcu la t ion A 
R - Coincidence Corrected C 
H - H a l f l i f e l i m i t exceeded 

Positron Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
counti ng Total 

I N S A M P L E 

CS-137 1.3907E+06 2.235E+0056 2.90lE+00% 
< - MDA value printed. 
A - Activity printed, but activity < MDA. 
B - Activity < MDA and failed test. 
C - Area < critical level. 
F - Failed fraction or key line test. 
H - Halflife limit exceeded 

S U M M A R Y 
Total Activity ( 2.5 to 2000.6 kev) 1.3906612E+06 

Analyzed by: 

Bq/Kg 

U.S. Ecology 

Reviewed by: 
Supervisor 

Laboratory: ORTEC 
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004 SC8 1-28-2002 11.06.07 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 1 
ORTEC Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 

Sample description 
SC8 

Spectrum Filename: C:\Gammavision\004 SC8 1-28-2002 11.06.07 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi 1ename: 

Energy Ca l ib ra t ion 
Created: 
zero o f f s e t : 
Gai n: 
Quadratic: 

E f f i c iency Ca l ib ra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S tar t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

28-jan-2002 11:06:06 
4 
5 

18.40 % 
1 

neweucal.clb 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 

-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 2 

Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 
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004 SC8 1-28-2002 11.06.07 AM 

Random er ro r : 
Systematic e r ro r : 
Fraction L im i t : 
Background w id th : 

Half l i v e s decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

Corrections 
Decay correct to date: 
Decay during acqu is i t i on : 
Decay during c o l l e c t i o n : 
True coincidence cor rec t ion : 
Peaked background correct ion 
Absorpti on ( i n te r na l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12, 
2, 
0, 

i: 

m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy Calibration 
Normalized diff: 0.3700 

************ U N I D E N T I 
Peak Centroid Background i 

Channel 

27.74 
37.81 

192.35 
289.38 
444.84 
462.63 
509.78 
634.51 
701.16 
783.02 
842.37 
925.19 

1259.71 
1599.30 
1697.17 
1803.07 
1933.62 
2109.63 
2162.59 
2339.99 
2437.25 
2575.21 
2646.48 

Energy 

6.57 
9.09 

47.87 
72.13 

111.01 
115.45 
127.25 
158.43 
175.09 
195.56 
210.40 
231.09 
314.73 
399.61 
424.06 
450.53 
483.15 
527.20 
540.37 
584.69 
608.99 
643.46 
661.26 

Counts 

33. 
79. 
45. 
41. 
47. 
108. 
85. 
44. 
83. 
24. 
50. 
40. 
24. 
30. 
27. 
22. 
20. 
30. 
12. 
9. 
37. 
15. 
45. 

F I E D 
Net Area 
Counts 

30. 
21. 
15. 
16. 
14. 
26. 
17. 
16. 
46. 
19. 
18. 
29. 
30. 
14. 
36. 
23. 
15. 
14. 
10. 
10. 
76. 
10. 
44. 

P E A K 
intensity 
Cts/Sec 1 

7.371 
5.103 
3.676 
3.962 
3.513 
6.291 
4.167 
3.922 
11.356 
4.779 
4.412 
7.126 
7.394 
3.350 
8.946 
5.637 
3.676 
3.481 
2.533 
2.369 
18.750 
2.451 
10.907 

S U M M 
uncert 
Sigma % 

32.57 
64.30 
75.28 
63.27 
74.96 
74.81 
91.82 
68.08 
40.35 
43.69 
68.34 
35.90 
32.76 
76.65 
31.57 
40.16 
55.11 
60.49 
57.75 
56.56 
21.49 
68.92 
35.48 

A R Y 
FWHM 
kev 

1.007 
1.008 
0.665 
0.252 
0.635 
0.351 
0.275 
0.720 
0.238 
0.726 
0.477 
1.047 
1.055 
0.293 
0.725 
0.297 
0.459 
1.146 
0.604 
0.508 
0.951 
0.812 
0.561 

******* ***** 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
s 
S 
s 
s 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
D 
s 
s 
s 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 14:40:59 Page 3 

Spectrum name: 004 SC8 1-28-2002 11.06.07 AM.An 

Channel 
3085.06 
3114.51 
3212.71 
3298.53 

Energy Background 
770.81 4. 
778.16 16. 
802.69 12. 
824.06 16. 

Net area 
10. 
12. 
29. 
13. 

Cnts/sec 
2.328 
3.064 
7.108 
3.144 

uncert 
43.51 
61.58 
27.80 
52.39 

FWHM Suspected 
0.732 - s 
0.653 - s 
0.862 - s 
1.299 - D 
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004 SC8 1-28-2002 11.06.07 AM 
3307.32 
3437.29 
4005.21 
4216.56 
4375.47 
4431.91 
4482.35 
4535.50 
4954.76 
5567.83 

826.25 
858.78 
1000.58 
1053.34 
1093.01 
1107.10 
1119.69 
1132.96 
1237.59 
1390.57 

18. 
4. 
7. 
8. 
13. 
4. 
19. 
12. 
11. 
0. 

25. 
8. 

10. 
24. 
8. 
31. 
93. 
6. 
25. 
6. 

6.025 
1.961 
2.451 
5.882 
1.838 
7.680 
22.876 
1.471 
6.046 
1.471 

31.88 
50.00 
50.17 
30.43 
85.63 
22.21 
15.12 
97.18 
33.46 
40.82 

1.300 -
0.443 -
0.356 -
0.767 -
0.289 -
0.354 -
1.270 -
0.427 -
0.541 -
0.312 -

s 
s 
s 
s 
s 

s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area intensity uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CO-60 4694.73 1172.70 
CO-60 5332.63 1331.89 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

14. 
13. 

491. 
383. 

120.343 
93.995 

4.86 
5.76 

* * * * * S U M M A R Y 
- Nuc l ide - Average 
Name code A c t i v i t y 

Becquerels 

o F 

Energy 
kev 

L I B R A R Y P E A K U S A G E 
Peak 

A c t i v i t y Code MDA va lue 
Becquerels Becquerels comments 

1.753s 
1.331 

CO-60 

( -

! -

7 -
@ -
% -
$ -

+ -

3.5887E+05 1332.51 3.341E+05 ( 4.983E+03 
1173.23 3.837E+05 @( 4.544E+03 

Th i s peak used i n the n u c l i d e a c t i v i t y average. 

Peak i s t o o w ide , but o n l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve d u r i n g d e c o n v o l u t i o n . 
Peak i s too narrow. 
Peak i s t o o wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , bu t f i r s t peak o f t h i s n u c l i d e 
f a i l e d one or more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h ighe r than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 

G 
G 

ORTEC 

& 

p 
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Peak o u t s i d e a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n Product 
N - N a t u r a l l y o c c u r r i n g i s o t o p e 
P - Photon React ion 
C - Charged P a r t i c l e React ion 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
P - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
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004 SC8 1-28-2002 11.06.07 AM 
M - No MDA calculation A - Not in Average 
R - Coincidence Corrected C - Coincidence Peak 
H - Halflife limit exceeded 

***** S U M M A R Y O F N U C L I D E S I N S A M P L E 
Time o f Count u n c e r t a i n t y 1 Sigma 

Nuc l ide A c t i v i t y Count ing To ta l 
Bq/Kg 

CO-60 3.5887E+05 3.770E+0056 4.199E+00% 
< - MDA value p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < c r i t i c a l l e v e l . 
F - Fa i l ed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 3.5886772E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Superv isor 

Labora to ry : ORTEC 
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003 SC7 1-28-2002 10.53.21 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 1 
ORTEC Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 

Sample description 
SC7 

Spectrum Filename: c:\Gammavision\003 SC7 1-28-2002 10.53.21 AM.Anl 

Acquis i t ion informat ion 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi1ename: 

Energy Ca l ib ra t ion 
Created: 
zero o f f s e t : 
Gain: 
Quadratic: 

E f f ic iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
LogCEff): 

Library F i les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
A c t i v i t y scal ing fac to r : 

28-Dan-2002 10:53:22 
1 
5 

78.00 % 
1 

003SC7-1.SPC 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 

-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic Uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 

1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 

Detection limit method: Traditional ORTEC method 

ORTEC 
ORTEC g v i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 2 

Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

003 SC7 1-28-2002 10.53.21 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy calibrati 
Normalized 

************ H N I D E 

on 
diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

27.32 
55.89 

148.34 
258.70 
312.73 
337.98 
352.25 
366.97 
482.42 
493.51 
573.21 
578.39 
800.98 
815.77 
891.09 
925.10 
967.85 
995.24 

1067.75 
1112.12 
1118.31 
1311.01 
1650.78 

NO 
NO 
NO 

1.0000 

E D P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

6.79 
13.94 
37.07 
64.68 
78.20 
84.52 
88.09 
91.77 
120.57 
123.35 
143.34 
144.64 
200.36 
204.06 
222.90 
231.41 
242.10 
248.95 
267.09 
278.15 
279.69 
327.95 
412.95 

51. 
70. 
38. 
42. 
67. 
76. 
84. 
66. 

123. 
150. 
144. 
132. 
123. 
94. 
156. 
136. 
141. 
70. 
71. 
62. 
90. 
37. 
62. 

44. 
36. 
45. 
33. 
76. 
51. 
28. 
33. 
22. 
40. 
22. 
28. 
39. 
23. 
34. 
41. 
53. 
18. 
26. 
17. 
26. 
38. 
28. 

40.303 
32.727 
41.364 
30.000 
69.545 
46.364 
25.455 
30.000 
20.204 
36.794 
19.983 
25.338 
35.606 
21.364 
30.909 
37.727 
48.333 
16.364 
23.939 
15.370 
23.829 
34.848 
25.455 

Comments 

S U M M 
uncert 
Sigma % 

28.76 
52.04 
32.51 
42.96 
27.66 
40.71 
68.14 
52.22 
73.56 
45.53 
80.10 
61.32 
50.24 
68.58 
67.58 
52.45 
42.02 
72.36 
52.51 
70.26 
54.73 
30.43 
52.25 

A R Y 
FWHM 
kev 

0.799 
0.429 
0.986 
0.894 
0.664 
0.676 
0.549 
0.527 
0.758 
0.760 
0.779 
0.780 
0.299 
0.253 
0.372 
0.780 
0.271 
0.336 
0.726 
0.900 
0.901 
0.517 
0.643 

************ 
Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SM 
SM 
SM 
SM 
SM 
SM 
M 
SM 
D 
D 
D 
D 
SM 
SM 
SM 
SM 
SM 
SM 
M 
D 
D 
SM 
SM 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 3 

Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 

Channel Energy Background 
1726.26 431,83 46, 
1838.65 459.94 49. 
2052.48 513.43 37. 
2269.00 567.59 48. 

area 
37, 
22. 
16. 
23. 

Cnts/sec 
33,636 
20.455 
14.242 
20.909 

uncert 
35,75 
56.70 
64.71 
56.19 

FWHM suspected 
0,564 - SM 
0.451 - SM 
0.616 - SM 
0.293 - SM 
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2305.00 
2312.01 
2559.57 
2765.16 
2815.88 
2864.75 
2934.97 
3091.54 
3114.36 
3139.28 
3176.18 
3237.81 
3401.21 
3484.50 
3593.17 
3815.96 
3978.81 
4062.54 
4175.17 
4333.57 
4342.55 
4374.18 
4417.13 
4695.15 
4718.86 
5016.08 
5333.64 

576.60 
578.35 
640.35 
691.69 
704.38 
716.60 
734.16 
773.32 
779.03 
785.26 
794.49 
809.90 
850.77 
871.60 
898.78 
954.49 
995.22 
1016.16 
1044.32 
1083.79 
1086.04 
1094.09 
1104.83 
1174.26 
1180.19 
1254.60 
1334.07 

003 
45. 
63. 
55. 
40. 
69. 
40. 
48. 
42. 
31. 
36. 
26. 
53. 
29. 
93. 
62. 
105. 
65. 
22. 
54. 
50. 
74. 
45. 
60. 
479. 
32. 
1. 

466. 

SC7 1-28-
22. 
25. 
12. 
24. 
36. 
46. 
24. 
14. 
10. 
15. 
13. 
61. 
16. 
46. 
26. 
37. 
74. 
12. 
31. 
18. 
15. 
29. 
46. 

1585. 
21. 
7. 

1386. 

2002 10.53. 
20.230 
23.155 
10.833 
21.818 
32.424 
42.121 
22.121 
12.727 
9.545 
13.636 
12.121 
55.152 
14.545 
41.515 
23.636 
33.788 
67.121 
10.758 
28.333 
16.179 
13.690 
26.364 
41.818 

1441.104 
19.068 
6.212 

1260.032 

21 AM 
47.50 
48.17 
92.72 
50.00 
47.74 
30.40 
54.41 
77.92 
84.52 
68.31 
62.27 
28.16 
53.76 
46.46 
56.00 
56.38 
26.71 
65.38 
49.45 
61.09 
84.77 
47.09 
38.03 
3.18 

43.96 
44.77 
3.47 

1.156 -
1.157 -
1.208 -
0.541 -
0.353 -
0.333 -
0.498 -
0.382 -
0.254 -
0.598 -
0.514 -
0.261 -
0.368 -
0.647 -
0.574 -
0.382 -
0.322 -
0.514 -
0.260 -
1.551 -
1.553 -
0.325 -
0.261 -
1.616 -
1.621 -
0.678 -
1.728 -

D 
D 
D 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
D 
D 
SM 
SM 
D 
D 
S 
D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 
M - Peak is close to a library peak. 

************** I D E N T I F I E D 
Nuclide Peak Centroid Background Net Area 

Channel Energy Counts Counts 

p c A | ( S U M M A R Y ************** 
intensity uncert FWHM 
Cts/Sec 1 Sigma % kev 

CO-60 4690.68 1173.23 
CO-60 5327.69 1332.51 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

1647. 
1266. 

322. 
512. 

293.040 
465.190 

18.65 
10.78 

1.615D 
1.727D 

ORTEC 
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Spectrum name: 003 SC7 1-28-2002 10.53.21 AM.An 

***** S U M M A R Y O F L I 
- Nuclide - Average 
Name Code Activity Energy 

Becquere is kev 

B R A R Y P E A K U S A G E 
Peak 

A c t i v i t y Code MDA value 
Becque re ls Becquerels Comments 

CO-60 1.6534E+06 1332.51 1.653E+06 ( 1.642E+05 
1173.23 9.343E+05 - 1.833E+05 

( - This peak used i n the nucl ide a c t i v i t y average. 

* - Peak i s too wide, but only one peak i n l i b r a r y . 
! - Peak i s part of a mu l t ip le t and t h i s area went 

negative during deconvolution. 
? - Peak i s too narrow. 

G 
G 
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003 SC7 1-28-2002 10.53.21 AM 
@ - Peak i s too wide at FW25M, but ok at FWHM. 
% - Peak f a i l s s e n s i t i v i t y t e s t . 
$ - Peak i d e n t i f i e d , but f i r s t peak of t h i s nuclide 

f a i l e d one or more q u a l i f i c a t i o n t es t s . 
+ - Peak a c t i v i t y higher than counting uncerta inty range. 
- - Peak a c t i v i t y lower than counting uncerta inty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centro id i s not close enough to the 

l i b r a r y energy centro id f o r pos i t i ve i d e n t i f i c a t i o n . 
P - Peakbackground subtract ion 

Nuclide Codes: 
T - Thermal Neutron Ac t iva t ion 
F - Fast Neutron Ac t i va t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
P - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA Calculat ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
p - Positron Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

***** S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counti ng Total 

I N S A M P L E 

CO-60 1.6534E+06 1.078E+01& 1.094E+01* 
< - MDA value p r i n ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f r a c t i o n or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 12:44:44 Page 5 
ORTEC Spectrum name: 003 SC7 1-28-2002 1 0 . 5 3 . 2 1 AM.An 

D 

S U M M A R Y 

Total Activity ( 2.5 to 2000.6 kev) 1.6534166E+06 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

supervisor 

Laboratory: ORTEC 
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009 SC18 1-29-2002 10 .02 .15 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 1 5 : 4 6 : 0 1 Page 1 
ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

Sample descr ip t ion 
SC18 

spectrum Filename: C:\Gammavision\009 SC18 1-29-2002 10.02.15 AM.Anl 

Acquis i t ion informal 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

:ion 
29-Jan-2002 10:02:16 
4 
5 

28.40 % 
1 

Detector system 
digiDART USE l b 

Cal ib ra t ion 
Fi1ename: neweucal.clb 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gain: 
Quadratic: 

E f f i c iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Eff ) : 

Below the Knee: 
Log(Eff ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S ta r t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

009 SC18 1-29-2002 10.02.15 AM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay durinq collection: 
True coincidence 

12.000 
2.000 
0.000 

status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Energy Calibrati 

********** 

Normalized 

** U N I D E 

on 
diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

40.18 
167.33 
238.65 
340.29 
378.40 
504.55 
640.03 
768.28 
798.03 
894.85 
914.14 
1031.42 
1105.60 
1140.46 
1197.35 
1220.94 
1386.26 
1439.25 
1599.07 
1668.91 
1752.67 
1870.92 
1938.67 

NO 
NO 
NO 

0.2219 

E D P E A K 
Area intensity 

Energy counts Counts Cts/Sec 1 

9.81 
41.61 
59.45 
84.86 
94.39 
125.94 
159.81 
191.78 
199.31 
223.52 
228.34 
257.66 
276.20 
284.92 
299.14 
305.04 
346.36 
359.60 
399.55 
417.00 
437.93 
467.48 
484.42 

132. 
35. 

137. 
73. 
90. 
106. 
66. 
113. 
113. 
61. 
68. 
55. 
43. 
96. 
33. 
56. 
77. 
28. 
33. 
42. 
30. 
33. 
52. 

34. 
26. 

103. 
38. 
31. 
27. 
16. 
16. 
39. 
18. 
36. 
29. 
28. 
46. 
19. 
45. 
67. 
12. 
24. 
13. 
18. 
17. 
35. 

9.637 
7.356 
28.734 
10.521 
8.706 
7.495 
4.469 
4.403 
10.801 
5.168 
9.963 
8.101 
7.961 
12.849 
5.400 
12.477 
18.715 
3.352 
6.704 
3.585 
5.028 
4.749 
9.916 

Comments 

S U M M 
uncert 
Sigma % 

64.70 
39.32 
22.41 
40.54 
54.23 
71.01 
84.09 
98.73 
56.25 
70.94 
41.39 
45.70 
41.11 
45.08 
49.10 
33.44 
30.35 
73.28 
45.17 
89.63 
53.58 
61.83 
46.44 

A R Y 
FWHM 
kev 
0.342 
0.932 
0.948 
0.755 
0.515 
0.551 
0.532 
1.038 
0.564 
0.389 
0.336 
0.335 
0.932 
0.565 
0.744 
0.554 
0.541 
0.271 
0.358 
0.505 
0.569 
0.646 
0.309 

***********: 
suspi 
NUCl" 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

acted 
ide 

s 
s 

s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

ORTEC 
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Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

Channel Energy Background Net area 
1975.71 493.67 17. 12. 
2001.26 500.06 35. 23. 
2089.97 522.22 27. 32. 
2193.19 548.01 20. 13. 

Cnts/sec uncert FWHM Suspected 
3.259 61.88 0.385 - s 
6.455 41.70 1.135 - D 
9.078 34.91 0.270 - s 
3.678 56.91 0.329 - s 
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2234.25 
2438.72 
2529.16 
2646.99 
2663.32 
2671.27 
3005.23 
3115.83 
3125.86 
3414.61 
3444.65 
3478.25 
3642.38 
3999.22 
4065.87 
4089.48 
4241.53 
4307.01 
4483.06 
4521.75 
4571.22 
4605.41 
4631.17 
4840.88 
6340.29 

558.27 
609.36 
631.95 
661.34 
665.42 
667.41 
750.87 
778.75 
781.26 
853.11 
860.61 
869.00 
909.99 
999.08 

1015.72 
1021.62 
1059.58 
1075.92 
1119.87 
1129.52 
1141.87 
1150.41 
1156.83 
1209.17 
1583.26 

009 
27. 
37. 
16. 
58. 
56. 
49. 
26. 
34. 
47. 
17. 
37. 
31. 
43. 
11. 
32. 
31. 
28. 
20. 
64. 
17. 
14. 
7. 

14. 
4. 
0. 

SC18 1-29-
20. 
89. 
15. 
39. 
14. 
12. 
22. 
23. 
14. 
19. 
27. 
19. 
28. 
6. 
28. 
42. 
34. 
42. 

122. 
17. 
26. 
7. 
13. 
31. 
7. 

•2002 10.02 
5.726 
24.953 
4.330 
10.799 
3.791 
3.456 
6.145 
6.389 
3.804 
5.214 
7.449 
5.261 
7.728 
1.676 
7.961 
11.685 
9.404 
11.778 
34.032 
4.888 
7.263 
1.955 
3.631 
8.752 
1.955 

15 AM 
48.39 
17.64 
48.60 
32.24 
82.85 
84.62 
45.45 
41.49 
76.17 
41.19 
46.10 
54.96 
46.41 
88.19 
41.85 
30.36 
35.43 
25.78 
19.43 
50.71 
32.79 
67.26 
57.05 
22.21 
37.80 

0.781 -
1.081 -
0.573 -
1.209 -
1.211 -
1.212 -
0.434 -
1.272 -
1.274 -
0.592 -
0.513 -
0.324 -
0.668 -
0.306 -
0.684 -
0.640 -
0.566 -
0.372 -
1.649 -
0.491 -
0.353 -
0.695 -
0.458 -
0.731 -
0.312 -

s 
s 
5 
D 
D 
D 

S 
D 
D 
S 
S 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** I D E N T I F I E D P E A K S U M M A R Y ******** 
Nuclide Peak Centroid Background Net Area intensity uncert 

Channel Energy Counts Counts Cts/sec 1 Sigma % 
FWHM 
kev 

CO-60 4695.63 1172.92 
CO-60 5333.47 1332.10 

28. 
9. 

1483. 
1319. 

414.153 
368.343 

2.76 
2.81 

1.693 
1.811 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

] 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:46:01 Page 4 
ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

***** S U M M A R Y 
- Nuclide - Average 
Name code Acti vity 

Becquerels 

o F L I 

Energy 
kev 

B R A R Y P E A K U S A G E 
Peak 

Activity Code MDA value 
Becquerels Becquerels Comments 

CO-60 

( -

j . 

7 -

1.3148E+06 1332.51 1.309E+06 ( 4.814E+03 
1173.23 1.320E+06 ( 7.164E+03 

This peak used i n the nuclide a c t i v i t y average. 

Peak i s too wide, but only one peak i n l i b r a r y . 
Peak i s par t of a mu l t i p l e t and t h i s area went 
negative during deconvolution. 
Peak i s too narrow. 
Peak i s too wide at FW25M, but ok at FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 

G 
G 

Page 3 



& 

p 

009 SC18 1-29-2002 10.02.15 AM 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h ighe r than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak ou t s i de a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n product 
N - N a t u r a l l y Occur r ing i so tope 
P - Photon React ion 
C - Charged P a r t i c l e React ion 
M - NO MDA c a l c u l a t i o n 
R - Coincidence Cor rec ted 
H - H a l f l i f e l i m i t exceeded 

Peak Codes: 
G - Gamma Ray 
x - x-Ray 
p - Pos i t r on Decay 
S - Single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - Coincidence Peak 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counti ng Total 

I N S A M P L E 

1.968E+00* CO-60 1.3148E+06 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA 

A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 

- F a i l e d f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

2.700E+0096 

B 
C 
F 
H 

D 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:46:01 Page 5 
ORTEC Spectrum name: 009 SC18 1-29-2002 10.02.15 AM.A 

S U M M A R Y 
Total Activity ( 2.3 to 1997.0 kev) 1.3147980E+06 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Supervisor 

Labo rato ry: ORTEC 
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004 SC20 1-29-2002 9.34.49 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 1 
ORTEC spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 

Sample descr ip t ion 
SC20 

Spectrum Filename: C:\GammaVision\004 SC20 1-29-2002 9.34.49 AM.Anl 

i s i t i o n in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector ID: 

on 
29-Dan-2002 09:34:48 
4 
5 

16.00 % 
1 

Detector system 
digiDART USE l b 

Cal ibra t ion 
Fi 1ename: neweucal.clb 

Energy Ca l ib ra t ion 
Created: 
zero o f f se t : 
Gai n: 
Quadratic: 

E f f i c iency ca l i b ra t i on 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
Star t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic uncerta inty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
ORTEC g V ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 2 

Spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 
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004 SC20 1-29-2002 9 .34.49 AM 

Random e r ro r : 
Systematic e r ro r : 
Fract ion L im i t : 
Background w id th : 

Half l i ves decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

correct ions 
Decay correct to date: 
Decay during acqu is i t i on : 
Decay during co l l ec t i on : 
True coincidence correct ion 
Peaked background correct ion 
Absorption ( i n t e r n a l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

12, 
2 
0 

i: 

m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy calibration 
Normalized diff: 0.2872 

*********: *** U N I D E N T I 
Peak Centroid Background 1 

Channel 

28.95 
233.05 
287.85 
359.87 
382.20 
478.77 
484.16 
520.53 
556.91 
636.30 
889.29 
997.68 

1024.21 
1060.24 
1202.50 
1452.91 
1462.15 
1479.32 
1552.66 
1613.90 
1672.82 
1820.73 
1907.03 

Energy 

7.00 
58.05 
71.75 
89.76 
95.34 
119.48 
120.82 
129.93 
139.03 
158.88 
222.13 
249.23 
255.86 
264.87 
300.43 
362.92 
365.23 
369.62 
388.01 
403.25 
417.98 
454.94 
476.51 

Counts 

34. 
77. 
53. 
90. 
55. 
82. 

123. 
49. 
80. 
39. 
67. 
22. 
23. 
19. 
17. 
40. 
45. 
21. 
35. 
37. 
45. 
22. 
11. 

F I E D 
Met Area 
Counts 

54. 
42. 
22. 
51. 
17. 
21. 
23. 
18. 
30. 
33. 
31. 
12. 
14. 
13. 
13. 
14. 
28. 
12. 
14. 
31. 
30. 
18. 
10. 

P E A K 
intensity 
Cts/Sec 1 

12.857 
10.119 
5.159 
12.143 
4.087 
5.062 
5.502 
4.206 
7.143 
7.857 
7.500 
2.817 
3.254 
3.175 
3.016 
3.232 
6.733 
2.857 
3.317 
7.302 
7.143 
4.405 
2.381 

S U M M 
Uncert 
Sigma % 

23.13 
41.68 
55.79 
37.51 
67.93 
63.93 
70.95 
65.22 
54.77 
34.62 
51.95 
65.38 
58.64 
55.00 
57.53 
71.58 
38.37 
63.19 
66.06 
42.21 
45.64 
46.73 
56.57 

A R Y 
FWHM 
kev 

0.717 
0.416 
0.324 
0.465 
0.547 
1.024 
1.024 
0.433 
0.669 
0.563 
0.482 
0.260 
0.699 
0.596 
0.687 
1.085 
1.086 
0.723 
1.093 
0.283 
0.400 
0.677 
0.448 

Susp 
NUCl 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

******** 
lected 
ide 

D 
D 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
s 
D 
S 
s 
s 
s 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 3 

Spectrum name: 004 SC20 1-29-2002 9.34.49 AM.An 

Channel Energy Background 
1966.50 491.37 32. 
2196.46 548.83 28. 
4481.74 1119.54 8. 
4583.44 1144.92 1. 

Net area 
21. 
38. 

107. 
6. 

Cnts/sec 
5.000 
9.048 
25.476 
1.389 

uncert 
56.01 
33.70 
11.33 
49.57 

FWHM Suspected 
0.593 - s 
0.371 - s 
1.054 - s 
0.662 - s 
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4889.70 
6922.80 

1221.36 
1728.52 

004 SC20 
0. 
0. 

1-29-2002 9.34.49 AM 
22. 5.238 21.32 0.499 
35. 8.333 16.90 0.698 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

s 
s 

* * * * * * * * * * * * * * 
Nuclide 

CS-137 
CS-137 
CS-137 
CS-137 

* * * * * * * I D E N T I F I E D P E A K S U M M A R Y 
Peak Centroid Background Net Area intensity uncert FWHM 
Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

126.19 
129.66 
146.12 
2647.53 

31.32 
32.19 
36.31 

661.52 

42. 
59. 
64. 
54. 

21. 
0. 
15. 
781. 

5.079 
0.000 
3.571 

185.952 

53.95 
0.00 
95.92 
4.20 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** S U M M A R Y 
- Nuclide - Average 
Name Code Activity 

Becquereis 

O F P E A K U S A G E L I B R A R Y 
Peak -

Energy Activity Code MDA value 
kev Becquereis Becquereis comments 

0.980 
1.010 
0.192s 
1.112 

CS-137 4.2775E+05 661.62 4.277E+05 ( 5.972E+03 
32.19 0.000E+00 % 7.296E+04 
31.82 2.662E+05 - 1.464E+05 
36.40 3.116E+05 - 2.717E+05 

( - This peak used in the nuclide activity average. 

j 

? 
@ 
% 
$ 

& 

P 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

G 
G 
G 
G 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 13-FEB-2002 15:53:09 Page 4 

Spectrum name: 004 SC20 1-29-2002 9 .34.49 AM.An 

Nuc l ide Codes: 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron Act iva t ion 
I - Fission product 
N - Natural ly occurr ing isotope 
P - Photon Reaction 
C - Charged Par t ic le Reaction 
M - NO MDA ca lcu la t ion 
R - Coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak Codes: 
G -
X -
p -
S -
D -
K -
A -
c -

Gamma Ray 
x-Ray 
Positron Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 
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004 SC20 1-29-2002 9.34.49 AM 

* * * * * S U M M A R Y 
Time of Count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
Uncertainty 1 Sigma 
Counting Total 

I N S A M P L E 

4.204E+00SG 4.592E+005K CS-137 4.2775E+05 
< - MDA value p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 

A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 
Fa i l ed f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

S U M M A R Y 
T o t a l A c t i v i t y ( 2.3 t o 1997.0 kev) 4.2774569E+05 

B 
c 
F 
H 

Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Superv isor 

Labo ra to ry : ORTEC 
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007 SC23 1-29-2002 9 .48 .40 AM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 15:26:44 Page 1 
ORTEC ' Spectrum name: 007 SC23 1-29-2002 9 .48.40 AM.An 

Sample descr ip t ion 
SC23 

Spectrum Filename: C:\Gammavision\007 SC23 1-29-2002 9.48.40 AM.Anl 

Acquis i t ion in format i 
S tar t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

on 
29-Jan-2002 0 9 : 4 8 : 4 1 
4 
5 

15.60 % 
1 

Detector system 
digiDART USE lb 

Ca l ib ra t ion 
Fi1ename: neweucal.clb 

Energy Cal ib ra t ion 
Created: 
zero o f f se t : 
Gai n : 
Quadratic: 

E f f ic iency Cal ibra t ion 
Created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match width: 

Analysis parameters 
Analysis engine: 
S tar t channel: 
Stop channel: 
Peak re jec t ion l eve l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncertainty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/( 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-20O2 15:26:44 Page 2 
ORTEC Spectrum name: 007 SC23 1-29-2002 9.48.40 AM.An 
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007 SC23 1-29-2002 9.48.40 AM 

Random er ro r : 
Systematic e r ro r : 
Fraction L imi t : 
Background w id th : 

Half l i ves decay l i m i t : 
A c t i v i t y range fac to r : 
Min. step backg. energy 

Corrections 
Decay correct t o date: 
Decay during acqu is i t i on : 
Decay during co l l ec t i on : 
True coincidence correct ion 
Peaked background correct ion 
Absorption ( i n t e r n a l ) : 
Geometry cor rec t ion : 
Random summing: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum), 

12, 
2, 
0 

: 
m: 

.000 

.000 

.000 

Status 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Comments 

Energy ca l i b ra t i on 
Normalized d i f f : 0.2421 

* * * * * * * * * * * * U N I D E N T I F I E D 
Peak Centroid Background Net Area 

Channel Energy Counts Counts 

************ P E A K S U M M A R Y 
intensity uncert FWHM Suspected 
Cts/Sec 1 Sigma % kev Nuclide 

74.65 
96.46 

124.03 
182.93 
260.98 
327.13 
473.81 
511.67 
631.76 
638.95 
664.42 
866.66 
872.46 
1033.09 
1102.56 
1676.09 
1735.58 
1741.66 
1746.16 
2063.96 
2635.56 
2647.39 
2770.03 

18.43 
23.89 
30.78 
45.51 
65.03 
81.57 
118.25 
127.72 
157.72 
159.51 
165.91 
216.55 
218.00 
258.08 
275.44 
418.80 
433.69 
435.21 
436.33 
515.72 
658.88 
661.83 
692.12 

43. 
41. 
31. 
30. 
56. 
63. 
93. 
34. 
74. 
88. 
47. 
70. 
56. 
24. 
36. 
22. 
35. 
40. 
30. 
13. 
10. 
30. 
13. 

28. 
42. 
13. 
9. 

29. 
28. 
38. 
13. 
21. 
29. 
35. 
17. 
12. 
15. 
18. 
16. 
17. 
17. 
13. 
12. 
9. 
42. 
17. 

6.754 
9.913 
3.160 
2.133 
6.793 
6.556 
8.926 
3.081 
4.869 
6.859 
8.373 
3.926 
2.738 
3.673 
4.265 
3.791 
4.023 
4.062 
2.986 
2.962 
2.171 
9.966 
4.068 

41.11 
31.37 
69.10 
92.30 
50.20 
50.67 
49.58 
69.23 
63.36 
49.48 
39.10 
75.73 
96.55 
53.43 
62.36 
55.32 
54.94 
57.41 
67.99 
54.41 
58.61 
24.01 
42.62 

0.625 
0.709 
0.795 
0.303 
0.248 
0.444 
0.647 
0.689 
1.031 
1.031 
0.714 
1.044 
1.044 
0.339 
0.483 
0.845 
1.109 
1.110 
1.110 
0.479 
1.207 
1.209 
0.645 

s 
s 
s 
s 
s 
s 
s 
s 
D 
D 

D 
D 
S 
S 
S 
D 
D 
D 
5 
D 
D 

ORTEC 
ORTEC g V i ( 63) wan32 G53W2.01 15-FEB-2002 15:26:44 Page 3 

Spectrum name: 007 SC23 1-29-2002 9.48.40 AM.An 

FWHM suspected 
0.512 - s 
0.487 - s 
0.284 - s 
0.447 - s 

Channel 
2943.13 
3296.12 
3333.32 
3839.84 

Energy Background 
735.36 11. 
823.52 28. 
832.81 6. 
959.29 8. 

Net area 
10. 
50. 
13. 
9. 

Cnts/sec 
2.449 
11.848 
3.120 
2.093 

uncert 
57.43 
28.89 
38.58 
58.31 
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3872.33 
3930.60 
4483.81 
7062.80 

967.40 
981.95 

1120.05 
1763.43 

007 SC23 1-29-2002 9.48 
5. 6. 1.422 
9. 24. 5.687 
7. 94. 22.275 
0. 116. 27.488 

40 AM 
66.67 
32.27 
11.92 
9.28 

0.591 -
0.677 -
0.832 -
1.667 -

s 
s 
s 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area intensity Uncert FWHM 

Channel Energy Counts Counts Cts/Sec 1 Sigma % kev 

CO-60 4695.64 1172.93 
CO-60 5333.19 1332.03 

s - Peak fails shape tests. 

D - Peak area deconvoluted. 

4. 
12. 

243. 
228. 

57.504 
54.107 

6.72 
7.69 

* * * * * S U M M A R Y 
- Nuc l ide - Average 
Name Code A c t i v i t y 

Becquerels 

O F L I B P E A K U S A G E 

Energy 
kev 

R A R Y 
Peak -

Activity code MDA value 
Becquerels Becquerels Comments 

1.262 
1.428 

CO-60 

( -

t _ 

7 _ 
@ -
% -
$ -

+ -

& -

P -

1.8783E+05 1332.51 1.923E+05 ( 4.511E+03 
1173.23 1.833E+05 ( 2.634E+03 

Th i s peak used i n the n u c l i d e a c t i v i t y average. 

Peak i s t oo wide , but o n l y one peak i n l i b r a r y . 
Peak i s p a r t o f a m u l t i p l e t and t h i s area went 
nega t i ve du r i ng deconvo lu t i on . 
Peak i s too narrow. 
Peak i s t oo wide a t FW25M, but ok a t FWHM. 
Peak f a i l s s e n s i t i v i t y t e s t . 
Peak i d e n t i f i e d , but f i r s t peak o f t h i s n u c l i d e 
f a i l e d one o r more q u a l i f i c a t i o n t e s t s . 
Peak a c t i v i t y h igher than coun t ing u n c e r t a i n t y range. 
Peak a c t i v i t y lower than coun t ing u n c e r t a i n t y range. 
Peak ou t s i de a n a l y s i s energy range. 
Ca l cu la ted peak c e n t r o i d i s not c lose enough t o the 
l i b r a r y energy c e n t r o i d f o r p o s i t i v e i d e n t i f i c a t i o n . 
Peakbackground s u b t r a c t i o n 

G 
G 

Nuclide Codes: 
T - Thermal Neutron Activation 

Peak Codes: 
G - Gamma Ray 

ORTEC g v - i ( 
ORTEC 

F - Fast Neutron A c t i v a t i o n x 
I - F i s s i o n Product P 
N - N a t u r a l l y Occur r ing i so tope S 
p - Photon React ion D 
C - Charged P a r t i c l e React ion K 
M - NO MDA c a l c u l a t i o n A 
R - Coinc idence Corrected C 
H - H a l f l i f e l i m i t exceeded 

63) wan32 G53W2.01 15-FEB-2002 15:26:44 Page 4 
Spectrum name: 007 SC23 1-29-2002 9.48.40 AM.An 

x-Ray 
Pos i t r on Decay 
Single-Escape 
Double-Escape 
Key Line 
Not in Average 
Coincidence Peak 
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* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

CO-60 1.8783E+05 5.104E+00* 5.429E+00* 
< - MDA va lue p r i n t e d . 
A - A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - F a i l e d f r a c t i o n o r key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 1.8782680E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Superv isor 

Labora to ry : ORTEC 

007 SC23 1-29-2002 9 .48.40 AM 
O F N U C L I D E S I N S A M P L E * * * * * 
uncertainty 1 Sigma 
Counti ng Total 
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002 SC22-2 1-29-2002 1.11.50 PM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 1 
ORTEC spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

sample d e s c r i p t i o n 
SC22-2 

spectrum Fi lename: C:\GammaVision\002 SC22-2 1-29-2002 1.11.50 PM.Anl 

Acquis i t ion in format i 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

on 
29-Jan-2002 13:11:50 
4 
5 

29.60 % 
1 

Detec to r system 
digiDART USE l b 

C a l i b r a t i o n 
Fi lename: 002SC2~1.SPC 

Energy C a l i b r a t i o n 
Created: 
zero o f f s e t : 
Gai n: 
Quadra t i c : 

E f f i c i e n c y C a l i b r a t i o n 
Crea ted : 
Knee Energy: 
Above the Knee: 
L o g ( E f f ) : 

Below the Knee: 
L o g ( E f f ) : 

L i b r a r y F i l e s r
 I-T les 
Main analysis library: 
Library Match width: 

Analysis parameters 
Analysis engine: 
Start channel: 
Stop channel: 
Peak rejection level: 
Peak search sensitivity: 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

08-Aug-2001 07:19:08 
-0.043 kev 
0.250 kev/channel 
-1.621E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 Rev 

Quadrat ic u n c e r t a i n t y = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 
( -6.125830E-03*Log(E)A2 ) 
Quadratic uncertainty = 0.00 % 
-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 

( -3.579787E-01*Log(E)A2 ) 

Houston.L ib 
0.500 

wan32 G53W2.01 
10 ( 2.46kev ) 

8000 ( 2000.56kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 12:23:09 Page 2 
ORTEC Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 
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Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

002 SC22-2 1-29-2002 1.11.50 PM 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 
Decay during acq 
Decay during col 
True coincidence 

energy 

date: 
uisition: 
lection: 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene rgy calibrati 
Normalized 

************ u N I D E 

on 
diff: 

N T I F I 
Peak centroid Background Net 

Channel 

26.96 
33.17 

170.85 
194.79 
209.92 
265.69 
313.88 
353.01 
358.64 
389.03 
494.44 
505.21 
535.14 
625.90 
650.24 
733.96 
803.86 
934.15 
972.44 
993.54 

1021.03 
1041.54 
1123.07 

NO 
NO 
NO 

0.1921 

ED P E A K 
Area intensity 

Energy Counts Counts Cts/Sec 1 

6.78 
8.33 
42.64 
48.75 
52.48 
66.43 
78.49 
88.26 
89.67 
97.29 
123.44 
126.14 
133.85 
156.55 
162.64 
183.59 
201.08 
233.67 
243.01 
248.53 
255.41 
260.54 
280.93 

97. 
192. 
167. 
93. 
70. 
79. 

110. 
77. 

121. 
116. 
743. 
112. 
58. 
88. 
88. 
49. 
43. 
61. 
59. 
74. 
47. 
40. 
42. 

96. 
80. 
79. 
53. 
28. 
24. 
34. 
27. 
30. 
34. 

249. 
18. 
12. 
21. 
22. 
24. 
12. 
30. 
21. 
60. 
18. 
14. 
27. 

27.250 
22.683 
22.408 
15.004 
7.955 
6.960 
9.659 
7.768 
8.607 
9.659 
70.849 
5.182 
3.409 
5.871 
6.392 
6.818 
3.409 
8.617 
5.933 
17.140 
5.208 
3.977 
7.765 

Comments 

S U M M 
Uncert 
Sigma % 

17.76 
26.98 
25.77 
29.28 
52.33 
60.99 
54.68 
49.25 
54.41 
51.34 
16.70 
85.24 
94.28 
77.45 
69.39 
47.54 
82.50 
49.17 
56.47 
28.40 
59.61 
74.00 
43.05 

A R Y 
FWHM 
kev 

0.652 
0.654 
0.686 
0.691 
0.767 
0.320 
0.325 
0.728 
0.729 
0.768 
0.761 
0.763 
0.550 
0.479 
0.302 
0.694 
0.312 
0.223 
0.869 
0.543 
0.396 
0.252 
0.400 

***********^ 

Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D 
D 
D 
D 

s 
S 
D 
D 

D 
D 

S 
S 
S 
s 
s 
s 
D 
s 
s 
s 
s 

ORTEC 
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Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

FWHM Suspected 
0.464 - s 
0.395 - s 
0.307 - s 
0.336 - s 

Channel 
1185.50 
1281.51 
1692.88 
1745.20 

Energy 
296.55 
320.57 
423.48 
436.56 

Background 
68. 
31. 
20. 
15. 

Net area 
54. 
10. 
16. 
10. 

Cnts/sec 
15.341 
2.936 
4.545 
2.794 

uncert 
32.85 
87.57 
49.48 
66.45 
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1804.84 
1844.42 
2082.97 
2161.28 
2478.02 
2576.81 
2617.56 
2649.17 
2766.12 
2938.41 
3014.50 
3117.69 
3367.54 
3471.90 
3859.48 
4076.15 
4346.85 
4451.55 
4485.97 
4868.67 
5636.89 
7063.55 

451.48 
461.38 
521.06 
540.64 
619.87 
644.58 
654.77 
662.68 
691.93 
735.02 
754.05 
779.87 
842.35 
868.54 
965.31 
1019.56 
1087.22 
1113.34 
1122.04 
1217.74 
1409.76 
1766.48 

002 
15. 
27. 
13. 
18. 
25. 
12. 
14. 
33. 
12. 
13. 

5. 
38. 
13. 
41. 
29. 

7. 
35. 
28. 
15. 
15. 
14. 

0. 

SC22-2 1-25 
11. 
21. 
17. 

9. 
38. 
16. 

9. 
54. 
8. 

19. 
11. 

266. 
10. 
75. 

246. 
18. 

166. 
188. 

89. 
13. 

288. 
91. 

J-2002 1.11 
3.078 
6.108 
4.972 
2.557 

10.701 
4.545 
2.557 

15.341 
2.367 
5.540 
3.030 

75.492 
2.888 

21.165 
69.793 

5.114 
47.053 
53.314 
25.426 

3.780 
81.882 
25.852 

.50 PM 
61.02 
46.38 
40 .91 
81.65 
31.77 
42.39 
69.68 
26.71 
69.57 
37.42 
45.07 

6.96 
60 .61 
16.84 

7.10 
35.72 
9.28 
8.33 

15.20 
49 .11 

6.17 
10.48 

0.524 
0.345 
0.719 
0.464 
0.362 
0.658 
0.607 
1.042 
0.429 
0.484 
0.441 
1.320 
0.431 
1.389 
1.463 
0.344 
1.553 
1.573 
0.979 
1.647 
1.779 
1.071 

s 
s 
s 
s 
s 
s 
s 

s 
s 
s 

D 
D 
5 
D 
D 

D 
D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

************** ************** I D E N T I F I E D P E A K S U M M A R Y 
Nuclide Peak Centroid Background Net Area Intensity uncert FWHM 

Channel Energy counts Counts Cts/Sec 1 Sigma % kev 

EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 
EU-152 

158.12 
160.52 
181.63 
186.42 
486.91 
978.11 
1377.67 
1643.67 
1776.69 
3113.85 
3467.67 
3853.98 
4341.04 
4357.11 

39.52 
40.12 
45.40 
46.60 
121.78 
244.67 
344.63 
411.17 
444.44 
778.90 
867.39 
964.00 
1085.80 
1089.82 

335. 
272. 
141. 
169. 
317. 
123. 
61. 
71. 
48. 
296. 
96. 

245. 
177. 
109. 

97. 
163. 
109. 
61. 

1531. 
361. 
1122. 
99. 
122. 
4. 
1. 
7. 

11. 
2. 

27.466 
46.206 
31.055 
17.285 
435.053 
102.582 
318.655 
28.172 
34.659 
1.217 
0.317 
2.011 
3.253 
0.553 

28.65 
16.35 
18.08 
32.84 
3. 
6. 
3. 

04 
82 
27 

D 

21.75 
14.15 
569.87 
1245.91 
314.98 
166.72 
762.08 

0.683D 
0.684D 
688D 
.689D 
759D 
870D 
.215s 
.020 
.219s 
319D 
388D 
.462D 
552D 

0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1.555D 

ORTEC 
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Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

Nuc l ide 
EU-152 
EU-152 
EU-152 
EU-152 

Channel 
4446.09 
4849.28 
5193.00 
5629.94 

Energy 
1112.07 
1212.89 
1298.83 
1408.08 

Background 
195. 

25. 
1 . 

263. 

Net area 
9. 

15. 
0 . 
8. 

Cnts /sec 
2 .421 
4.326 
0.000 
2.190 

uncer t 
234.55 

52.85 
0.00 

299.79 

FWHM 
1.572D 
1.644D 
0.083s 
1.778D 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** S U M M A R Y 
- Nuc l ide - Average 
Name Code A c t i v i t y 

P E A K U S A G E O F L I B R A R Y 
p e ak . 

Energy A c t i v i t y Code MDA va lue 
Page 3 



U-152 

( -

Becquerels 

1.3641E+05 

This peak used in 

kev Becquerels B 

40.12 1.307E+05 ( 
121.78 9.513E+05 + 
344.30 1.288E+06 + 
1408.08 0.000E+00 % 
39.52 1.471E+05 ( 
964.00 0.000E+00 % 
1112.07 0.000E+00 % 
778.90 0.000E+00 % 

1085.80 0.000E+00 % 
45.40 2.716E+05 + 
244.67 1.132E+06 + 
867.39 0.000E+00 % 
444.00 1.691E+06 + 
411.09 1.614E+06 + 
46.60 6.386E+05 + 

1089.82 0.000E+00 % 
1299.19 0.000E+00 ? 
1212.89 9.796E+05 + 

ecquerels 

1.916E+04 
3.808E+04 
5.643E+04 
1.187E+05 
4.017E+04 
1.202E+05 
1.317E+05 
1.224E+05 
1.636E+05 
5.681E+04 
9.914E+04 
2.411E+05 
2.626E+05 
3.084E+05 
2.304E+05 
7.603E+05 
1.158E+05 
6.084E+05 

the nuclide activity average. 

Comments 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 

* 

I 

$ 

+ 

& 

p 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 
Peak is too wide at FW25M, but ok at FWHM. 
Peak fails sensitivity test. 
Peak identified, but first peak of this nuclide 
failed one or more qualification tests. 
Peak activity higher than counting uncertainty range. 
Peak activity lower than counting uncertainty range. 
Peak outside analysis energy range. 
Calculated peak centroid is not close enough to the 
library energy centroid for positive identification. 
Peakbackground subtraction 

ORTEC 
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Spectrum name: 002 SC22-2 1-29-2002 1.11.50 PM. 

Nuc l ide Codes: 
T - Thermal Neutron Ac t iva t ion 
F - Fast Neutron Act iva t ion 
I - Fission Product 
N - Natura l ly Occurring isotope 
p - Photon Reaction 
C - Charged Par t i c le Reaction 
M - NO MDA ca lcu la t ion 
R - coincidence Corrected 
H - H a l f l i f e l i m i t exceeded 

Peak codes: 
G - Gamma Ray 
x - x-Ray 
P - Positron Decay 
S - single-Escape 
D - Double-Escape 
K - Key Line 
A - Not in Average 
C - coincidence Peak 

***** S U M M A R Y 
Time of count 

Nuclide Activity 
Bq/Kg 

O F N U C L I D E S 
uncertainty 1 Sigma 
Counting Total 

I N S A M P L E 
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002 SC22-2 1-29-2002 1.11.50 PM 
EU-152 1.3641E+05 1.635E+01* 1.646E+01* 

< - MDA value p r in ted . 
A - A c t i v i t y p r i n ted , but a c t i v i t y < MDA. 
B - A c t i v i t y < MDA and f a i l e d t e s t . 
C - Area < C r i t i c a l l e v e l . 
F - Failed f rac t i on or key l i n e t e s t . 
H - H a l f l i f e l i m i t exceeded 

S U M M A R Y 
Total A c t i v i t y ( 2.5 to 2000.6 kev) 1.3640727E+05 Bq/Kg 

Analyzed by: 
U.S. Ecology 

Reviewed by: 
Supervisor 

Labo rato ry : ORTEC 
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001 SC21-2 1-29-2002 1.10.27 PM 

ORTEC g v - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 1 
ORTEC Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 

sample descr ip t ion 
SC21-2 

Spectrum Filename: C:\Gammavision\001 SC21-2 1-29-2002 1.10.27 PM.Anl 

Acquis i t ion information 
Star t t ime: 
Live t ime: 
Real t ime: 
Dead t ime: 
Detector I D : 

29-jan-2002 13:10:27 
3 
5 

42.00 % 
1 

Detector system 
digiDART USE lb 

Cal ib ra t ion 
Fi1ename: neweucal.clb 

Energy Cal ib ra t ion 
Created: 
zero o f f s e t : 
Gai n: 
Quad r a t i c: 

E f f i c iency ca l i b ra t i on 
created: 
Knee Energy: 
Above the Knee: 
Log(Ef f ) : 

Below the Knee: 
Log(Ef f ) : 

L ibrary F i les 
Main analysis l i b r a r y : 
L ibrary Match wid th : 

Analysis parameters 
Analysis engine: 
S ta r t channel: 
Stop channel: 
Peak re jec t ion l e v e l : 
Peak search s e n s i t i v i t y : 
Sample Size: 
Activity scaling factor: 

Detection limit method: 

05-Feb-2002 10:54:19 
-0.236 kev 
0.250 kev/channel 
-5.467E-08 kev/channelA2 

08-Aug-2001 07:20:04 
375.00 kev 

Quadratic uncerta inty = 0.00 % 
-2.276424E+00 + (-7.758607E-01*Log(E) ) + 

( -6.125830E-03*Log(E)A2 ) 
Quadratic Uncertainty = 0.00 % 

-1.403153E+01 + ( 3.295674E+00*Log(E) ) + 
( -3.579787E-01*Log(E)A2 ) 

Houston.Lib 
0.500 

wan32 G53W2.01 
10 ( 2.26kev ) 

8000 ( 1997.05kev ) 
100.000% 
1 
1.0000E+00 
1.0000E+00/C 1.0000E+00* 1.0000E+00) = 
1.0000E+00 
Traditional ORTEC method 

ORTEC 
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Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 
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001 SC21-2 1-29-2002 1.10.27 PM 

Random error: 
Systematic error: 
Fraction Limit: 
Background width: 

1.0000000E+00 
1.0000000E+00 
0.000% 
best method (based on spectrum) 

Half lives decay limit: 
Activity range factor: 
Min . step backg. 

Corrections 
Decay correct to 

energy 

date: 
Decay during acquisition: 
Decay during collection: 
True coincidence 

12.000 
2.000 
0.000 

Status 
NO 
NO 
NO 

correction: NO 
Peaked background correction: NO 
Absorption (internal): 
Geometry correction: 
Random summing: 

Ene 

********** 

rgy Calibration 
Normali zed 

** U N I D E 

diff: 

N T I F I 
Peak Centroid Background Net 

Channel 

27.98 
49.06 
126.37 
143.23 
176.32 
210.22 
231.52 
251.43 
314.79 
512.36 
564.58 
729.72 
842.24 
881.38 
896.59 
1066.61 
1115.99 
1157.39 
1164.05 
1193.86 
1231.49 
1427.28 
1439.25 

NO 
NO 
NO 

0.0978 

ED P E A K 
Area intensity 

Energy Counts counts Cts/Sec 1 

6.76 
12.03 
31.37 
35.58 
43.79 
52.34 
57.66 
62.64 
78.49 
127.89 
140.95 
182.23 
210.37 
220.10 
223.91 
266.40 
278.77 
289.09 
290.75 
298.27 
307.67 
356.37 
359.37 

67. 
138. 
101. 
158. 
179. 
136. 
87. 
105. 
173. 
62. 

162. 
217. 
189. 
189. 
153. 
106. 
117. 
79. 
116. 
46. 
88. 
59. 
71. 

54. 
32. 
27. 
38. 
36. 
47. 
32. 
21. 
75. 
13. 
42. 
36. 
50. 
63. 
51. 
20. 
19. 
28. 
22. 
12. 
23. 
33. 
32. 

18.736 
10.920 
9.195 
13.046 
12.259 
16.207 
11.149 
7.241 

25.747 
4.655 
14.483 
12.529 
17.241 
21.620 
17.484 
6.934 
6.385 
9.763 
7.576 
4.138 
7.931 
11.319 
10.884 

Comments 

S U M M 
uncert 
Sigma % 

28.04 
63.20 
60.83 
61.35 
55.76 
45.38 
47.37 
80.18 
33.44 
83.83 
54.71 
73.98 
52.15 
33.51 
37.21 
75.76 
85.93 
48.13 
72.54 
84.98 
71.75 
37.46 
41.84 

A R Y 
FWHM 
kev 

0.495 
0.293 
0.485 
0.627 
1.012 
0.284 
0.765 
0.394 
0.238 
0.384 
0.315 
0.322 
0.890 
1.044 
1.045 
1.056 
1.060 
1.062 
1.063 
0.414 
0.492 
1.083 
1.084 

************ 

Suspected 
Nuclide 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
D 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
D 
D 
D 
D 
S 
s 
D 
D 
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Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 

Channel 
1468.50 
1582.97 
1682.94 
1736.53 

Energy Background 
366.91 55. 
395.52 88. 
420.51 67. 
433.90 213. 

Net area 
19. 
45. 
21. 

1806. 

Cnts/sec 
6.724 
15.517 
7.356 

622.828 

uncert 
64.51 
42.61 
66.14 
2.85 

FWHM suspected 
0.555 - s 
0.355 - s 
0.698 - s 
1.200 -

Page 2 



1813.98 
1893.16 
2125.76 
2221.56 
2262.49 
2458.46 
2495.95 
2763.16 
2785.98 
2893.69 
3721.94 
3741.10 
3787.19 
4108.20 
4309.35 
4359.92 

453.26 
473.04 
531.16 
555.10 
565.33 
614.29 
623.65 
690.41 
696.11 
723.01 
929.86 
934.64 
946.15 
1026.29 
1076.51 
1089.13 

s - Peak fails shape 

001 
56. 
31. 
91. 
45. 
57. 

112. 
18. 
7. 

18. 
53. 
25. 
56. 
12. 
15. 
6. 
6. 

tests. 
D - Peak area deconvoluted. 

************** J £ 
Nuclide 

CO-60 
CO-60 

1 E N T I F 

SC21-2 1-; 
27. 
21. 
48. 
30. 
38. 

1400. 
14. 
6. 
18. 

1252. 
10. 
24. 
9. 
29. 
7. 
6. 

I E D P 
Peak Centroid Background 
Channel Energy Counts 

4696.65 
5334.47 

1173. 
1332. 

.18 
35 

36. 
19. 

29 

E 

-2002 1.10.27 PM 
9.195 
7.414 

16.552 
10.517 
13.218 
482.759 
4.713 
2.184 
6.207 

431.609 
3.320 
8.116 
3.103 
10.000 
2.471 
2.126 

A K S 
Net Area 
Counts 

813. 
711. 

53.70 
46.57 
44.56 
43.32 
43.95 
3.16 
57.87 
68.01 
47.14 
3.08 

79.84 
49.64 
63.83 
32.53 
62.10 
70.32 

0.771 
0.838 
0.474 
0.573 
0.306 
1.371 
0.331 
0.318 
0.462 
1.562 
1.366 
1.370 
0.411 
0.504 
0.236 
0.662 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 
s 
s 
s 
s 

s 
s 
s 
s 
D 
D 
s 
s 
s 
s 

U M M A R Y ************** 
intensity uncert 
Cts/Sec 

280.287 
245.057 

1 Sigma 

3.96 
4.04 

% 
FWHM 
kev 

1.612s 
1.394 

s - Peak fails shape tests. 
D - Peak area deconvoluted. 

***** 5 
- Nuclide -
Name Code Acti vi ty 

Becquerels 

U M M A R Y 
Average 

O F L I B R A R Y P E A K U S A G E 
peak 

Energy Activity Code MDA value 
kev Becquerels Becquerels comments 

CO-60 8.8230E+05 1332.51 8.710E+05 ( 8.259E+03 
1173.23 8.936E+05 @( 9.916E+03 

( - This peak used in the nuclide activity average. 

* 
i 

Peak is too wide, but only one peak in library. 
Peak is part of a multiplet and this area went 
negative during deconvolution. 
Peak is too narrow. 

G 
G 

ORTEC 
ORTEC g V - i ( 63) wan32 G53W2.01 15-FEB-2002 11:37:32 Page 4 

Spectrum name: 001 SC21-2 1-29-2002 1.10.27 PM. 
@ - Peak i s too wide at FW25M, but ok at FWHM. 
% - Peak f a i l s s e n s i t i v i t y t e s t . 
$ - Peak i d e n t i f i e d , but f i r s t peak of t h i s nucl ide 

f a i l e d one or more q u a l i f i c a t i o n t e s t s . 
+ - Peak a c t i v i t y higher than counting uncerta inty range. 
- - Peak a c t i v i t y lower than counting uncerta inty range. 
= - Peak outside analysis energy range. 
& - Calculated peak centroid i s not close enough to the 

l i b r a r y energy centroid f o r pos i t i ve i d e n t i f i c a t i o n . 
P - Peakbackground subtract ion 

Nuclide Codes: Peak codes: 

Page 3 



001 SC21-2 
T - Thermal Neutron A c t i v a t i o n 
F - Fast Neutron A c t i v a t i o n 
I - F i s s i o n Product 
N - N a t u r a l l y o c c u r r i n g I so tope 
P - Photon React ion 
C - Charged P a r t i c l e React ion 
M - NO MDA C a l c u l a t i o n 
R - Coincidence c o r r e c t e d 
H - H a l f l i f e l i m i t exceeded 

1-29-2002 1.10.27 PM 
G - Gamma Ray 
x - x-Ray 
P - Pos i t r on Decay 
S - Single-Escape 
D - Double-Escape 
K - Key L ine 
A - Not i n Average 
C - Coincidence Peak 

* * * * * S U M M A R Y 
Time o f Count 

Nuc l ide A c t i v i t y 
Bq/Kg 

O F N U C L I D E S 
Uncertainty 1 Sigma 

Counti ng Total 

I N S A M P L E 

CO-60 
< -
A -
B -
C -
F -
H -

2.828E+00S6 3.378E+00* 8.8230E+05 
MDA va lue p r i n t e d . 
A c t i v i t y p r i n t e d , but a c t i v i t y < MDA. 
A c t i v i t y < MDA and f a i l e d t e s t . 
Area < C r i t i c a l l e v e l . 
Fa i l ed f r a c t i o n o r key l i n e t e s t . 
H a l f l i f e l i m i t exceeded 

S U M M A R Y 
To ta l A c t i v i t y ( 2.3 t o 1997.0 kev) 8.8230350E+05 Bq/Kg 

Analyzed by: 

Reviewed by: 

U.S. Ecology 

Supervisor 

Laboratory: ORTEC 

Page 4 



USEcology 
FS-TX-02-01 
Source Log 

Date | ^ - ^ ^ I " 

^ • r Q o / — ~ \ 

BKG 
1" 
12" 
36" 

mR/hr 
*'*!-
<o, / 

o -a 
77 

X5P Container # C^c^ •21 n. 
External on pig in mR/hr 1 External on pig Neutron mR/hr j ^ L 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 

/«(T 
MTM 
o-y 

6~T>oc 
3L.o&o 

<'f 

*l 
4 / 
Ai*&- fj> 
C?S<* 
U? 
% 

CPM Alpha 
Direct Beta/Gamma _--!' 

Info on source: 

Sty) 
S / f7C / 

Information on pig: 

•7/L-7& 

/5"3f-

£o6j? 



L 

L 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 2/11/02 Time 1105 

Location Source Survey #26 - # 41 MDA Alpha PPM MPA Beta PPM 

9.8 66.5 
Survey # 

BKG Alpha CPM BKG Beta CPM 
0.45 73 

Alpha Eff 0.33 Beta/Gamma Eff 0.33 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

2 Min CPM 

1 

3 

1 

0 

2 

0 

1 

36 

42 

13 

0 

1 

13 

7 

6 

PPM 
0.2 

3.2 

0.2 

-1.4 

1.7 

-1.4 

0.2 

53.2 

62.3 

18.3 

-1.4 

0.2 

-1.4 

18.3 

9.2 

7.7 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

2 Min CPM 

148 

132 

138 

138 

144 

150 

141 

146 

227 

179 

146 

136 

132 

161 

129 

DPM 

4.2 

-20.0 

-10.9 

-10.9 

-1.8 

7.3 

-6.4 

1.2 

123.9 

51.2 

1.2 

-13.9 

-220.0 

-20.0 

23.9 

-24.5 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 

-220.0 



USEcology 
FS-TX-02-01 
Source Log 

Date 2. ^ £>*. 

y i / \S 

BKG 
1" 
12" 
36" 

L^ 

mR/hr 

/ 
Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

^ - 1 

^ I 

<1 
^ v 

Z . 

a% 
< i 
<*1 
<M 

<l 

ai 
< v l 
<1 
<s,\ 

<.l 

3 0 
. 2 

< I 
f»0 «s 
^o Yv 

A I 
g^~ 

^ / * . -

rk 

o i 2 3 ^ 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 

< l 
< i 
< 1 

ioco 
iZjbOO 

ZC 
1 u b . 

fc*C&>. 

t 

Z.^rv\L 
fe 

&KC 

zf> tn<_ 

4" 

A 
0 ~ ^ 

4^-2-
I^/A 
is/A 
ao 
3># 

/ /O 

3 . r 
#/S~ 
UJA 
^y/A 
3 • 

I 
CPM Alpha 
Direct Beta/Gamma 

T > . ^ 
- 3 L . O . O 

0 . 3 
- l & . 1 

-1.+ 
- I 0 v ° \ 

l . l 
- I 'S 

- 1 . 4 - 1 
1 . 1 

Info on source: 

Information on pig: 

J 

( S i wn*L 
5^*5 

Ml rn 



L 

L 
L 

0" CCC 
A 

L 

CSM7 

L 



L 
I 

L 

L 

L 

L 



L 
L 

L 

L 

L 

L 

L 



L 

L 



L 

L 

L 

L 

L 



USEcology 
FS-TX-02-01 
Source Log 

Date ~2^e\ CT2J 

1/ l^ 

BKG 
1" 
12" 
36" 

mR/hr 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr G7W 

^ . ^ 

ZVfHpr 
AS 

On+ 

S 3 
* 
< I 
^ S ~ 
iOO 

3 V 

i»^«r(L 
A3 

L /K7^ 

55" 
*-
^ n £ 
* s 
<-/p«s--r 

2 6> 
>•» 
S<L/*-»* 

^l^L/"*-"^ 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 

o*8 
0. i 

/ £>C? 

AiSL 
5~0D -It? 

~L~ 
OTL 
<.?^ H"at{ 

Source mR/hr @ 36 inches Q.*> j^L J2S3L O.'b - 2 -
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta •^M -A*4 *fr -**¥*• T^A 
Size of source in cc's T-O 

Weight in grams 3Q 
"2JO 

To 
y~&-

/ $ * 

\<3gRi Alpha v?mltotc-n*-
D^Bt Beta/Gamma 0 P <*/i&t ** 

O^ 
- * - » » . 1 l ' 

5 -3 .^ 
•* \ . 2 l 

&a.3> 
/ ?v 

/ e . j 
^ / . ^ 

- ^ t.H-
- ^ U 

Info on source: 

Ik/fVl L-S 

& 

Information on pig: 

%fi & 

£ o GO 

| 5 3-Z-

<-fo5 9. 

1 ST 

C*l?WlW* 
fo*S 3 

2L7 7 \I 

/ ^5~ 

2srz 

33 8 

tz.ii 

http://tz.ii


L 

L 

L 

L 



L 

L 

L 



L 

L 

L 

L 



L. J ^ p : 

V — 

L 

1 
1 
k— 

. , • 



--' 



£/lM 43$^ 

USEcology 
FS-TX-02-01 
Source Log 

Date 2-7-0*4 

y &-V 
& 

BKG 
1" 
12" 
36" ^ 

mR/hr 

WL u Container # 
External on pig in mR/hr 

37 
•C^ 

IS 
^ • ' ^ y#-y ( . ^ <t 

External on pig Neutron mR/hr M * M AL L\ U 
Contact open pig mR/hr ^ 2 ^ . q 4.% k£ O 
Beta on open pig mR/hr 0/W ^ ^ i£L 10 d&- TT 

Table Readings 
^ \ < 3 ^ cV 

Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 

< . - 3 l 

^..a 
^,\ 

C* 
A. 
X 

/ ( V j 
X. 

A 
X 

Source mR/hr @ 36 inches £.oS- £; ,o5 .A. 
Smear PPM per 100 cmA2 Alpha &. J2£_ 
Smear PPM per 100 cmA2 Beta M A- <lCEff 

"W Size of source in cc's 36 K1- 3o_ 10 l o 
Weight in grams j y L IO T * i£L J<2_ X 

-$•100 1 J*&- \ ^ 3 | 4 ^ g ? . ^ 
^ . 1 -

+4-P- < Alpha o Q W / n q ^ 1 P/ar* 
Beta/Gamma fl()m//(H) c^ -VS.V 10}f>X> lp0iffO> 

-U6.0 
Info on source: 

Sl3.<\ -aMr.3 

A/otf£_ 

Information on pig: 

/U) N ^ 

' « 

e ^ 



• • n 





L_ 







USEcology 
FS-TX-02-01 
Source Log 

Date 11% in. 

wO^ £L &s> mc* 

BKG 
r 
\r_ 
36" ^ 

mR/hr 

Container # ytu •ua. ^L H£_ 3E 
External on pig in mR/hr ^ 

^ External on pig Neutron mR/hr 
Contact open pig mR/hr <?ttf 20 
Beta on open pig mR/hr O/W \£oo 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
Size of source in cc's 

Weight in grams 
> t C 
ICPM Alpha 
Pirect Beta/Gamma 

\o 
I 

O.T 
VkOO ' 
<K& 
% 
% • 

v- I I I I 
Info on source: 

I fytM 
Information on pig: 

7Z %5/DOO &>C«S(£. </'f 

3,bM 
S^r Serine) 





US Ecology 
FS-TX-02-01 
Source Log 

Pate re^p-aa BKG 
1" 
12" 
36" 

mR/hr 
0>Q> 
<D'£s 

O'oL 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

^ 3 
^ / 
^ / 
S~ 

/ • r 

Picture 

Table Readings 
Source mR/hr @ 1 inch 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

/5~ 
'&*(* 
&*</ 
& 
lo 

w CPM Alpha IS;Q6t> t>Ot> G2 1 

Pirect Beta/Gamma GO^OQC 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alpha /JToo ooo 
Smear PPM per 100 cmA2 Beta tytoQ 

RM 9H { 



I 



10000rr 

1000-

100 

Counts 

0.00 

015 1SC-43-2 3-^-2002 2.54.13 PM 

1SC-43-2 

AM t*\ 

Nlnmi tK.c< 

J 
512.00 1534.00 1023.00 

Energy (keV) 
Acquired: 3/22/2002 2:54:13 PM Real Time: 10.00 s. Live Time: 8.10 s. 
File: C:\User\GNIWEB~1\015 1SC-43-2 3-22-2002 2.54.13PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015


USEcology 
FS-TX-02-01 
Source Log 

Container # 

Date a - /<*- o 2 

3Z T £L. i£L. £2- M&. 
External on pig in mR/hr 
External on pig Neutron mR/hr -C At AL ± + fi Contact mR/hr M2- JJk A2_ 
Beta oi mR/hr O/W JLQflO. boo ycon LOOP 5CO0 

Picture 

Table Readings 
Source mR/hr @ &inch~ -K 2S £S • ^ fe Source mR/hr @ 12 inches Z£ <4- * • ?f- Z # Source mR/hr @ 36 inches 
Size of source in cc's ^r&--5 3D 3Q_ 3o 3<5 

Weight in grams ^JD_ 3QO 1DD 30& 3&€> 

\<ymAlpha &qm/ia*onx 
|E^?t Beta/Gamma OQ^It^ctX^ 

3f.i 
\«f.<^ 

H.4-
S<M 

3"3 
Pr.a 

**a 
' 1 . \ 

V.3 I 
-*- -Wl 

Info on source: 

£01'1* 30L %& 

14* Art-* 

SMC 

3^/4 wi* 3F/JC 3F//? 
Information on pig: 

3*( 
pW 

/ 

J/zr 

JOlMV 3*lo$5- 3^/083 

SftwapBHVI pef IUU*om^2 Alphg^ 
Slneai PPM pui 100 on i"2 Dola 



L 



jtfa«BMMMMHi 





'.'.","." ' 



L 

L 

L 

L 



Smear Survey Results 

Model 2929 

RWP GN02-001 

Location Source Leak Rate 

Survey # 

S/N# 1716000 Cal Due 7/14/02 

2/16/02 Time 1415 

MPA Alpha PPM MPA Beta PPM 
10 67.2 

BKG Alpha CPM BKG Beta CPM 
0.3 74 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

2 Min CPM 

15 

7 

19 

24 

3 

2 

3 

4 

0 

0 

0 

36 

1 

2 

1 

0 

3 

DPM 

25.7 

11.4 

32.9 

41.8 

4.3 

2.5 

4.3 

6.1 

-1.1 

-1.1 

-1.1 

63.2 

0.7 

2.5 

0.7 

-1.1 

4.3 

-1.1 

-1.1 

-1.1 

-1.1 

-1.1 

-1.1 

-1.1 

-1.1 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

2 Min CPM 

158 

207 

165 

161 

144 

168 

134 

188 

167 

151 

164 

174 

165 

150 

163 

150 

209 

PPM 
14.5 

88.8 

25.2 

19.1 

-6.7 

29.7 

-21.8 

60.0 

28.2 

3.9 

23.6 

38.8 

25.2 

2.4 

22.1 

2.4 

91.8 

-224.8 

-224.8 

-224.8 

-224.8 

-224.8 

-224.8 

-224.8 

-224.8 



USEcology 
FS-TX-02-01 
Source Log 

Date 3L-IU-AX BKG 

* C" A J 
12" / ( J 
36" / 

mR/hr 
1 / *\ 'tf f * r 

<ro / ~r Container # J ^ _ J£L £^2. £L3_ 
External on pig in mR/hr /iffy W ^ O * 7 s'L*!* 
External on pig Neutron mR/hr AA. < l 

l ^ O ^ H s^\^^H7*r^r 
<W ^ I ^ I 

Contact open pig mR/hr JUL ± £L -UL J-U- £* Beta on open pig mR/hr O/W K00O OOP SCOD L£>CV Coco 
Picture 

Table Readings 
Source mR/hr @ fcinch" 

7 ^ -M •7+ -7^~ -7t/~ Source mR/hr @ 12 inches 
-A -A- -fr -ZTE. * # • Source mR/hr @ 36 inches 

Size of source in cc's 3Q 3 Q 30 -1r> 30 
Weight in grams 3oo 3QQ £C<? 3<Q<> -7*3T> 

IffMl Alpha O^li^c^ ^a.s 1+3. <£A. U. 
~7^3 

id. 
Beta/Gamma o(j> fry/ /p^m ' -3D ^^Z <kxo •*r 3,1 

Info on source: 

Dec '69 fytflst 

IS'**J 

Oct '?f ££7 '19 

I 3ft/? JFJ/Z 77*7 -3DSG 
Information on pig: 

SHaaatOPi^peMOGry11-2 A , ^ a 

Smear bF^jferX0fr5ffrA2\Be'ta 

3*H£>0S~ 3^1011? 3mio$8 3s» loaff} 
3 ^ /£>163 

3** ioap*/ 



L 



BBHV 

V 
I 



L 

L 





10000 

038 1TEM52 3-2^-2002 3.29.06 PM 

ITEM52 

fl* *f " Ay/VS* - /U /p ~ do60 

•+-> 

c 
3 
O 
O 

1000 

100 

I'M*£AiT* 

£otS4 

Hlliii liiyjial 
0.00 512.00 1534.00 1023.00 

Energy (keV) 
Acquired; 3/26/2002 3:29:06 PM Real Time: 120.00 s. Live Time: 96.94 s. 
File: C:\UsertGNIWEB~1\038ITEM52 3-26-2002 3.29.06PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

m 
2045.00 

file://C:/UsertGNIWEB~1/038ITEM52


L 



US Ecology 
FS-TX-02-01 
Source Log 

Pate 2/ib/oa. BKG 
&« 
12" AJ/ 
36" ' 

mR/hr 

/ 

& 

Picture 

Table Readings 
Source mR/hr @ fcinch" 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 

ft.* I -3-a.s I - * o . i H Alpha Q ^ l ^ o ^ . ^ ^ \ . \ 6^Q 
Beta/Gamma Q ^ / | < » ^ I ^H 33>A>| *& JfLi\ ?5>^ I ^ 3 . ^ I ?oi.\ 

Info on source: 

ties, 'oz OCT Of 

-5/t 9o 

Dec 9* 

Of//? 3W- If/A 3r"//< 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

2^ tons' 3„ iom 3*v /ois'3 Zm/dt/H 3/*r/OlL/_3 



L 

L 
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USEcology 
FS-TX-02-01 
Source Log 

Pate 2//&/P3. BKG 
tS'f . 

mR/hr 

12" N/ f t 
36" 

Container # 
External on pig in mR/hr JU//I -
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

_5r4 ' ~u^ 
-^yvn^'lj^^j^ 

*-1 
n 

50£>D 

£ I 
1.1 

<r<ne>D 

Picture 

Table Readings 
Source mR/hr @ feinch 
Source mR/hr @ 12 inches 5 ^ -/oh 

^ r -
-*/ 

^ 
• 7 ^ -

^ 

Source mR/hr @ 36 inches 
Size of source in cc's 30 ^ ^ L 

Weight in grams 3QQ 30O 

IttFjfo Alpha $ * ( ^ ^ 
Hjffe!ct Beta/Gamma ft f m /1 »<*,*f~ 

- \ . V ^ 
« k * 

k H . 3 
^ 

I 

Info on source: 

iotn 

ZPzG 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

3/n lost 
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USEcology 
FS-TX-02-01 
Source Log 

Date 3 - k - o g BKG 
6" 
12" 
36" 

mR/hr 
.1 
,2t 

A 

Tf Container # Q-tr G>£ 6? 3 6 y 
External on pig in mR/hr wn- ^ ( *r ^ / 
External on pig Neutron mR/hr M. x (. .̂ t ^ £L 
Contact open pig mR/hr -Nffh ~ZT <£\ 2 
Beta on open pig mR/hr O/W M j l L / f l 

Picture 1 /1/ / /3- I v ^ I yX" 1 ^ I y ^ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 

\ . 0 
jJbJL 

-&& 
-ft 

3-

- ^ 

0 . 1 
o Ls 

Source mR/hr @ 36 inches &&. 6A 
Size of source in cc's ^ e - g - 2o vJ S>K\ 

Weight in grams J^L ^ ^<*r r 5 r W 
f.s 

CPM Alpha y ^ - ">' - f A ?S - i . ft Direct Beta/Gamma *± 
-OoS.Jf 

Info on source: 

ttyl lif 
^fo«x«-^ s OvV\-6-

^ t f <N -e-

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

/W 

TH\ 

' M 
(X~ 

t—)V<^ ^ 

/v/0 tfl 

«7-r 
• ^ 

<S 
/<7 

Lv^^rtA 

tfly^X^ 

'/rook*, 
&o* 

iiAj 



Smear Survey Results 

S/N # 1716000 Cal Due 7/14/02 

3/6/02 Time 1635 

Sources MDAAiPhaPPM MDA Beta PPM 

10.4 64.S 

N/A 

BKG Alpha CPM BKG Beta CPM 
0.4 68 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

2 Min CPM 

144 

139 

148 

176 

142 

162 

141 

165 

146 

148 

171 

163 

180 

DPM 
12.4 

4.8 

18.5 

-205.8 

-205.8 

60.9 

9.4 

39.7 

7.9 

44.2 

15.5 

18.5 

-205.8 

53.3 

41.2 

67.0 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

*75 

*76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

2 Min CPM 

18 

43 

5 

46 

3 

2 

2 

102 

7 

5 

105 

1 

15 

!DPM 

30.7 

75.4 

7.5 

-1.4 

-1.4 

80.7 

3.9 

2.1 

2.1 

180.7 

11.1 

7.5 

-1.4 

'86.1 

0.4 

25.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

•1.4 

•1.4 

-1.4 

•1.4 

Model 2929 

RWP GN02-001 

Location 

Survey # 
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009 1SC-61 3V2002 12.08.29 PM 

SC-61 

100 

CO 

c 
o 
O 

512.00 
rtt.n 

1534.00 023.00 
Energy (keV) 

Real Time; 5.00 s. Live Time; 4.92 s, 
File: C:\User\GNIWEB~1\GNISOU~1\009 1SC-61 3-6-2002 12.08.29 PM.Spc Channels: 8192 
Jetecfor: #1 digiDART USE lb 

I 
2045.00 

Acquired: 3/6/2002 12:08:30 PM 

u 

file://C:/User/GNIWEB~1/GNISOU~1/009
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0101 SC-82 3-b-2Q02 12.1155 PM 

oG-D2 

(Si 

c 
O 
O 

100 

10 

0.00 

#>$ 

&-%2.<* 

512.00 

Acq u ired: 3/6/2002 12; 11; 55 PM 
File: C:\User\GNIWEB~1 \GNIS< 
Detector: #1 digiDART USE 1b 

far 

i l l ! I 

m 
111 

1i& 
\K*r 

w 

W 1 
/7J1.57 

15! 

1023.00 
Energy (keV) 

1534.00 2045.00 

File: C:\User\GNIWEB~1\GNISOlM\0101 SC-82 3-6-2002 12.11.55 PM.Spc n 
Real Time; 5.00 s. Live Time: 4.78 s. 

Channels: 8192 

file://C:/User/GNIWEB~1
file://C:/User/GNIWEB~1/GNISOlM/0101
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100 &E&. 

CO 

c 
23 
O 
O 

10| 

ti 

0.00 

ii 13 i tH i iE i 
t.n\ 

512.00 1023.00 
Energy (keV) 

1534.00 2045.00 





012 1 SC-64 3-b-2GQ2 12.17.56 PM 

SC-64 

10000 

1000 

100 

Counts 

10 

iU\-3Hl 

I 

0.00 

w 
lit JJL! 

•>f Blip 
512.00 

II lima. 
i l l 1 1 1 1 1 ! 

1023.00 
Energy (keV) 

il Hi 
I! H 

1534.00 2045.00 

Acquired: 3/6/2002 12:17:56 PM Real Time: 5,00 s. Live Time: 4,56 s, 
File: C:\User\GNIWEB~1\GNISOlM\012 1 SC-64 3-6-2002 12.17.56 PM.Spc Channels 
Detector: #1 digiDART USE lb 

8192 

file://C:/User/GNIWEB~1/GNISOlM/012


US Ecology 
FS-TX-02-01 
Source Log 

Date >Vo3 BKG 
6" 
12" 
36" 

mR/hr 
* t 
,3 
A 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

feV 
^ 1 
^ \ 
<M 
^ \ 

t»t 
£-( 
£-< 
C[ 

—M— 

(a^-
£~\ 

£-[ 

c\ 
* \ 

U% 
SL\ 

*-\ 
<£.( 

41 

W\ 
n i 
^ 1 
*-\ 
* l 

1 ^ 1 ^ " ^ Picture r^: 
lie" Table Readings 

Source mR/hr @ 6 inchs ,% _e^ 1 _&0, 4 a Source mR/hr @ 12 inches A JS! m Source mR/hr @ 36 inches 
Size of source in cc's 

ftm 
-Q: fj- n 2: î  ^T 

Weight in grams loo LOO ioO. JLC£L 

CPM Alpha g jsoa-Vfr - ^x»p . 'Xeo JJELSL J6Q 
Direct Beta/Gamma ^ » 3 - O v Soo ^ao ^ o O 100 

Info on source: 

l fd* IV i 6/, u * 

\»0 qmcv5 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

^ O t v * - ' 

3^00 6 
><&G 

• I!, ~N .JMP 
^»»»«A, 

8o.i 
Gi. 

|JO<v*-

V 
1A 

SLA 
Ho 

. fio^& 

* . \ 
8 



L 

L 



013 1SC-65 o .,-2002 2.31.56 PM 
c p c c 

(0 
c 
u o 
O 

100 

10 

0.00 

ir 

Hi 

aft 

- i l l . 

512.00 

Acquired: 3/6/2002 2:31:56 PM 

tif 

1023.00 
Energy (keV) 

1534.00 2045.00 

File: C:\User\GNIWEB~1\GNISOLM\013 1SC-65 3-8-2002 2.31.56 PM.Spc 
Detector: #1 digiDART USE lb 

Real Time: 5.00 s. Live Time: 4.88 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/GNISOLM/013




O 
O 

10 

14 1'iC 66 3 ,. 2002 2 'M] 00 PM 

SC-(-i6 

100 IbKCr 

& ; , 
;&= 

• H i : ! 

:Wi 
(IK m 

i P i 

0.00 512.00 

Acquired 3/6/2002 2 36.00 PM 
i He C:\Usei\GNIWrB-1\GNISOU'-
Detector- #1 chgiDAK ! UStr. l b 

1023.00 
Energy (keV) 

4 iSC: OH ;i H ?0( 

1534.00 

R e d ! J'ifM'-' ; OU ,-

* :>0 !)U PiVl :>!>' 

2045.00 

file://C:/Usei/GNIWrB-1/GNISOU'-
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10 

015 ISC ()? 3 _ 2002 2 38 44 I'-'M 

SCO/ 

100 

1 . ! 
0.00 

!L!3: l i j f i i | 
I'i'i 

I ' - j ; i 

'• : i ' I 

512.00 

Acquired 3/6/2002 2.38.44 PM 
l ie isef\GNIVVIB~1\GN)SOU 

Detector- #1 digiDAR I UsF 1b 

1023.00 
Energy (keV) 

\01S iSG 0 / i 0 200; 
i -.ecii 

•ci •">-

1534.00 2045.00 

i ;• * i i r ( t ' i 
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O 
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10: 

OIG isc oa 3-, 200: 
SC-68 

100 &K<^ 

III! m 

0.00 
E Mf: I 111; 

512.00 

Acquired. 3/6/2002 2 41 52 PM 
Tile: C:\UsehGNIWflJ--1\GNlSOU-
Detector #1 digiUAR"! USB lb 

1023.00 
Energy (keV) 

I S r . OH 3 0 2i 

*-,'.' \JM 

1534.00 2045.00 

- ^ c l l ', i l l : 

.' 2 •-! ! S 3 l-'iV! 

file://C:/UsehGNIWflJ--1/GNlSOU-
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100 

01 / 1SC U9 3 ^ 2002 2 43 30 PM 

oC-69 

% 

10: 

Counts 

0.00 

P? 
if 

,ij! L 

512.00 

Acquired. 3/6/2002 2:43 39 PM 
f lie C \Usei\GNIVVnP-1\GNlSOU* 
Detector #1 digiDAR! USP lb 

1023.00 
Energy (keV) 

1534.00 2045.00 

•<Wc i l < l l l i e - !H) : | i ;. • i in H--,: 

1\0 I S P 09 3-t.l 21)02 .' 43> i9 PM Si>< I.' H !' i t ' ! - , 

file:///Usei/GNIVVnP-1/GNlSOU*


USEcology 
FS-TX-02-01 
Source Log 

Pate 3-(?-oa BKG 
6" 
12" 
36" 

mR/hr 
*\ 

*a 
-t 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 

T -0 
£ / 
£-1 
£-1 

CA 

T-i 
* \ 
£-\ 

*~[ 

* \ 

^ -a 
<M 
^ \ 
<M 

M 

3-5 
3L 

c~\ 
& S 
ao 

4-f 
I t fb 

fi-V 
M&O 

D L O O © 

Picture *£. ;~~z: ^i V * r~^ v " 
T^" 

v ^ 

Table Readings 
v--* 

H Source mR/hr @ 6 inchs fcVQ) it H^r ys*«r 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 

&2L j ^ C 

lA S J i i 

:C^" 
£5± JL2. 
'Z.eLttM 2£ Size of source in cc's _3=c. 

Weight in grams 
- % 

f g > ^ ^Q_ 9Ly*^e«a 4:9 

ICPM Alpha 
Pirect Beta/Gamma 

5 0 * 
20«<3 

106 
[0 ooO 

Info on source: £"ifN<^ 

C w A ^ 

/V|6*v«-

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

C_ 6 wv w e . O ~ 5 

/ « / 
^ W 

3.0,00 <3 

C_VK3 

j t f * < ^ 

«M 
/ < s 

U e ^ 

9 . s 
/ 1 

ckm<L.c*.3 

AvTe tve 

£6 0 (SO 

*b 
g / » t < > 

JJoa* 

a ' & . i 
o.-s 



^ "70 

•3^3 W / g t o j 
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018 1SC-70 o .-2002 2.48.18 PM 

SC-70 

100 

<Y^y( 

^gr 

0.00 512.00 1534.00 

I ! 

i ! 

1023.00 
Energy (keV) 

Acquired: 3/6/2002 2:48:19 PM Real Time: 5.00 s. Live Time: 4.62 s. 
File: C:\User\GNIWEB~1\GNISOU-1\018 1SC-70 3-6-2002 2.48.18PM.Spc Channels: 8192 
Detector: #1 diqiDART USE lb 

2045.00 

file://C:/User/GNIWEB~1/GNISOU-1/018


19 ISC n ,, .,-A)02 2 SG 04 P!V 

100 E&&L. 

c 
o 
O 

10: 

V\& ' 

:T-. 

tin 

• J P P !:• 

0.00 

p "| ::p!il !:l lBSfi!|:it 
22kAim3mn±LL^. 

m 

512.00 

Acquired 3/6/2002 2:56:04 PM 
Pile C \User\GNIVVL 1C PGNiSQl 
Detector #1 digiDAR! US If ib 

1023.00 
Energy (keV) 

•:) ISC / ! :i b 2002 

1534 

kdci i I If! it- 2 
:' ' ib 0-"! PM Sr 

file:///User/GNIVVL


SC-72 

100 

c: 
u 
o 
O 

101 

eA 

ilSliii-fliJ 

0.00 
__._J !̂lS!:i!i!Ml TO 

:);•;• - ( I 

512.00' 

i H C i. ir 

1023.00 
Energy (keV) 

Acquired. 3/6/2002 3:02 5 
Hie C \User\GNIVVf.8*G\GNISOUH\020 ISC /2 3 b 2002 
Detector #1 digiDAK I USE lb 
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c 
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1000 

021 1SC-73 3-^-2002 3.07.43 PM 

SC-73 

tic2V> 

100 

10 

$ > 

0.00 

$ ' 1 

** ^ . ? ^ A 
1 ^ 

ilUlft! :.J!JiL 

i 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/6/2002 3:07:44 PM Real Time; 5.00 s. Live Time: 4.36 s. 
File: C:\User\GNiWEB~1\GNISOU~1\021 1 SC-73 3-6-2002 3.07.43 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNiWEB~1/GNISOU~1/021


USEcology 
FS-TX-02-01 
Source Log 

V Date BKG 
6" 
12" 
36" 

mR/hr 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

m 

Picture 

Table Readings 
Source mR/hr @ 6 inchs v/f 
Source mR/hr @ 12 inches lff 
Source mR/hr @ 36 inches V?, 
Size of source in cc's 

Weight in grams 

?*: 
/ * 
o 

ICPM Alpha 
Direct Beta/Gamma 

Info on source: 

TIP-

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

ttp.l 
S5."b 





004 1SC-74-2 3-, .-2002 11.10.48 AM 

SC-74 

1000 

100 

Counts 

10 

0.00 

fL'lUe 

& 

to* 
i/Jto &**> 

$ < 

'I 

Br A «5J 

tffc 

i|W 1 
lift" 

W§ 1 
air 

J! H 

m Mil 
an i HI 

$ 
^ 

m 

if 
tffl 44 

& 

lift 

ft* 

BU"H 

#1 

mm 
U 

M 
Him 
Mil 'I t ; ! i i 

i m& 

I 

Ml 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/11/2002 11:10:46 AM Real Time: 10.00 s. Live Time; 7.78 s. 
File: C:\User\GNIWEB~1\004 1SC-74-2 3-11-2002 11.10.46 AM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

2045.00 

file://C:/User/GNIWEB~1/004


Page 
I S File 
I - Date 
R Time 
I ration 

1 
Casel 
February 16 
3:07:00 PM 
00:00:15 

Nuclide 
Eu-152 

MicroShield v5.01 (5.01-00036) 
U.S. Ecology 

2002 

Case Title: gni s 
Description: eu-152 small sources 
Geometry: 13 - Rectangular Volume 

File Ref 
Date 

By 
Checked 

-Tte 
tA 

S o u r c e D i m e n s i o n s 
Leng th 1.27 cm 0 .5 i n 
Width 2 .54 cm 1.0 i n 
H e i g h t 2 .54 cm 1.0 in 

Dose Points 

•X # 1 

# 2 

# 3 

X 
3 . 81 
1 . 5 

31 . 75 
1 ft 0.5 

92 . 71 
3 ft 0.5 

cm 
in 
cm 
in 
cm 
in 

Shie 

Y 
1 . 27 
0 . 5 

1 . 27 
0 . 5 

1 . 27 
0 . 5 

Ids 

cm 
in 
cm 
in 
cm 
in 

Shield Name Dimension Materia 
Source 
Air Gap 

5 in 3 Water 
Air 

Z 
1.2 7 cm 
0 . 5 in 

1.27 cm 
0.5 in 

1.27 cm 
0.5 in 

1 Density 
1 
0.00122 

Source Input 
Grouping Method Standard Indices 

Number of Groups 25 
Lower Energy Cutoff : 0.015 
Photons < 0.015 : Excluded 

Library : Grove 
Curies bacqnerels uCi/cm3 

5000e-004 3,1450e+007 1.0374e+002 : 
Bq/cni3 

8384e+006 

Buildup 
The material reference is Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Results - Dose Point # 1 
Energy 
MeV 

0 . 
0 . 
0 

04 
05 
. 1 
. 2 
. 3 
.4 

Activity 
photons/sec 

1 
4 
8 
2 

861e+07 
653e+06 
942e+06 
357e+06 
504e+06 
976e+06 

Fluence Rate 
MeV/cmVsflC 
No BuiIdnp 
4.775e+03 
1.522e+03 
6.007e+03 
3.223e+03 
1.762e+04 
5.500e+03 

(1.5,0.5,0.5) in 
Fluence Rate 
MeV/cmVsec 
With Buildup 
6.017e+03 
1.920e+03 
7.110e+03 
3.573e+03 
1.903e+04 
5.852e+03 

Exposure Rate 
mR/hr 

NQ Buildup 
2.112G+01 
4,054e+00 
9.191e+00 
5.689e+00 
3.343e+01 
1.072e+01 

Exposure Rate 
mR/hr 

Wi th Buildup 
2.661e+01 
5,114e+00 
1.088e+01 
6.305e+00 
3.609e+01 
1.140e+01 



P^ge 
r s File 
Ran Date 
Run Time 
I ration 

)rgy 
MeV 

0 , 5 
0 
0 
l 
l 

6 
8 
0 
5 

DTALS: 

inergy 

M R V 

0 . 04 0 . 05 
0 , 1 
0 
0 
0 
0 
0 
0 
1 

) 

2 
3 
4 
5 
6 
8 
0 
5 

TOTALS: 

Energy 
MeV 

0 . 04 
0 . 05 
0 . 1 
0 . 2 
0. 3 
0 . 4 
0. 5 
0 . 6 
0. 8 
1 . 0 
1 , 5 

"3T/ ^LS: 

2 
Casel 
February 16 
3:07:00 PM 
00:00:15 

Activitv 
photons/sec 

1.774e+05 
1 
5 
1 
7 

334e+06 
600e+06 
346e+07 
296e+06 

7.290e+07 

Resu 
Activitv 

photons/sec 

1.861e+07 
4 
8 
2 
8 
1 
1 
1 
5 
1 
7 

653e+06 
942e+06 
357e+06 
504e+06 
976e+06 
774e+05 
334e+06 
600e+06 
346e+07 
296e+06 

7.290e+07 

Resu 
Activity 

photons/sec 

1.861e+07 
4 
8 
2 
8 
1 
1 
1 
5 
1 
7 

7 

653e+06 
942e+06 
357e+06 
504e+06 
976e+06 
774e+05 
334e+06 
600e+06 
346e+07 
296e+06 

290e+07 

, 2002 

Fluence Rate 
MeV/cmVsec 
No Buildup 
6.203e+02 
5.619e+03 
3.166e+04 
9.553e+04 
7.828e+04 

2.504e+05 

Fluence Rste 
MGV/rmVsfin 
With Buildnp 
6.539e+02 
5 
3 
9 
8 

884e+03 
285e+04 
859e+04 
010e+04 

2.616e+05 

Its - Dose Point # 2 - (12 
Fluence Rate 
MeV/Cm2/SeC 
No Buildup 
5.204e+01 
1 
6 
3 
1 
6 
6 
6 
3 
1 
8 

663e+01 
589e+01 
543e+01 
940e+02 
060e+01 
840e+00 
199e+01 
495e+02 
055e+03 
656e+02 

2.764e+03 

Fluence Rate 
MeV/cmVser: 
With Buildup 
6 . 756e+01 
2 
7 
3 
2 
6 
7 
6 
3 
1 
8 

160e+01 
966e+01 
979e+01 
115e+02 
500e+01 
258e+00 
530e+01 
644e+02 
094e+03 
883e+02 

2.904e+03 

Its - Dose Point # 3 - (36 
Fluence Rate 
MeV/rmVsec 
Nc Buildup 
5.837e+00 
1 
7 
4 
2 
6 
7 
7 
3 
1 
9 

3 

871e+00 
438e+00 
009e+00 
198e+01 
871e+00 
761e-01 
038e+00 
971e+01 
200e+02 
850e+01 

140e+02 

Fluence Rate 
MeV/cmVsen 
With Buildup 
7 . 806e + 00 
2 
9 
4 
2 
7 
8 
7 
4 
1 
1 

3 

502e+00 
183e+00 
561e+00 
419e+01 
428e+00 
290e-01 
456e+00 
159e+01 
248e+02 
014e+02 

317e+02 

Exposure Rate 
mR/hr 

No Buildup 
1.218e+00 
1.097e+01 
6.021e+01 
1.761e+02 
1.317e+02 

4.644e+02 

5 , 0 . 5 , 0 . 5 ) in 
Exposure Rate 

mR/hr 
No Buildup 
2.301e-01 
4.431e-02 
1.008e-01 
6.254e-02 
3.680e-01 
1.181e-01 
1.343e-02 
1.210e-01 
6,648e-01 
1.945e+00 
1.456e+00 

5.125e+00 

5 , 0 . 5 , 0 . 5 ) in 
Exposure Rate 

mR/hr 
No Buildup 
2.581e-02 
4.983e-03 
1.138e-02 
7.076e-03 
4.169e-02 
1.339e-02 
1.523e-03 
1.374e-02 
7,553e-02 
2.212e-01 
1.657e-01 

5.820e-01 

Exposure RatR 
mR/hr. 

With Bui Idup 
1 . 283e+00 
1.149e+01 
6.248e+01 
1.817e+02 
1.348e+02 

4.882e+02 

Exposure Rate 
mR/hr 

With Buildup. 
2.988e-01 
5.755e-02 
1.2198-01 
7.024e-02 
4.0128-01 
1.266e-01 
1.425e-02 
1.275e-01 
6.9318-01 
2.016e+00 
1,495e+00 

5.421e+00 

Exposure Rate 
mR/hr 

Wi th Bui ldup 
3.452e-02 
6.665e-03 
1.405e-02 
8.050e-03 
4.589e-02 
1.447e-02 
1.627e-03 
1.455e-02 
7.911e-02 
2.3018-01 
1.706e-01 

6.1968-01 



USEcology 
FS-TX-02-01 
Source Log 

Radium Source Log 

Pate I l~f/~o2 

Container # IT J2A. 3SL *-> y 2L 
External on pig in mR/hr \6 0 0 St UP 

3LL 
^ 0 0 0 m I, and s External on pig Neutron mR/hr J * l 1 

Contact open pig mR/hr Weee? V?<so K floO ^ . f l o a l 'fflen 

Picture 
Dig-I-Dart 

* / 
•» u ^ 

s^ ' 

v̂  
y 

K ^ 

s/ 
\/ 

• " 
1 / 

Table Readings s # of 1cc/1 gram needles U0 «ae 

Info on source: 

Nl.Ar HA pjAr /V\A K|A 

Information on pig: 

N\h |V(fi 
^ IV l N Nf|A 

Smear PPM per 100 cmA2 Alpha ^ r 5,60 C ~w? KddO 
Smear PPM per 100 cmA2 Beta %0O o JQQ± 



Smear Survey Results 

S/N #1716000 Cat Pue 7/14/02 

3/6/02 Time 1635 

MPA Alpha PPM MDA Beta PPM 
10.4 64.5 

BKG Alpha CPM BKG Beta CPM 
0.4 68 

0.28 Beta/Gamma Eff 0.33 

* Brick 

* Source 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

2 Min CPM 

144 

139 

148 

176 

142 

162 

141 

165 

146 

148 

171 

163 

180 

PPM 
12.4 

4.8 

18.5 

-205.8 

-205.8 

60.9 

9.4 

39.7 

7.9 

44.2 

15.5 

18.5 

-205.8 

53.3 

41.2 

67.0 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 

-205.8 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 3/11/02 Time 1610 

Location Source Leak Rate MDA Alpha PPM MDA Beta PPM 
10.7 67.4 

Survey # 
BKG Aloha CPM BKG Beta CPM 

0.45 74.6 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

2 Min CPM 

183 

214 

148 

159 

PPM 

51.2 

-226.1 

98.2 

-1.8 

-226.1 

-226.1 

-226.1 

14.8 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

-226.1 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

2 Min CPM 

223 

58 

29 

181 

PPM 

396.6 

-1.6 

102.0 

50.2 

-1.6 

-1.6 

-1.6 

321.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.6 

-1.8 

-1.6 

-1.6 

-1.6 
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007 1SC-75 3-.-,-2002 11.29.28 AM 

SC-75 

100 fL'ZLb 

Counts 

0.00 1023.00 
Energy (keV) 

Acquired: 3/11/2002 11:29:28 AM Real Time: 10.00 s. Live Time: 6.28 s. 
Fife: C:\User\GNIWEB~1\007 1SC-75 3-11-2002 11.29.28AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/007
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009 1 SG-76-2 o , 1-2002 11.36.57 AM 

SC-76 

100 

10 

Counts 

Ik M* 

. i * 
f # * 

&* 

J ^ l ^ 1 ^ 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/11/2002 11:36:58 AM Real Time: 10.00 s. Live Time: 8.90 s. 
File: C:\User\GNIWEB~1\009 1SC-76-2 3-11-2002 11.36.57AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/009
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0111 SC-78 3-W2002 11.50.20 Ah 

SC-78 

1000 

100 

i 

Counts 

10 

0.00 

^ r % 

Ifcj 
1 m l 

k -ay, 

f 
4J 

liiil.i i 
Isffpfe i • " " i f 

I 

* & 8K ^ A 

•is f ikt 
in Iff 

II 

# 
i*>\ $ * 

$l/*i 

512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/11/2002 11:50:21 AM Real Time: 10.00 s. Live Time: 4.28 s. 
File: C:\User\GNIWEB~1\0111SC-78 3-11-2002 11.50.20AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/0111SC-78
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^ 0121 SC-79 3-W-2002 11.59.13 AM 

8C-79 

Ik-m 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/11/2002 11:59:13 AM Real Time: 10.00 s. Live Time: 7,50 s. 
File: C:\User\GNIWEB~1\0121SC-79 3-11-2002 11.59.13AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/0121SC-79


USEcology 
FS-TX-02-01 
Source Log 

Radium Source Log 

Pate | 3 - U - 0 < 3 | 

15" Container # SL %3L 
\,QOO 

_£1 1±-
External on pig in mR/hr ^ , S Q g 3QQ 

% 

t.^oo a. QOO 
^7 External on pig Neutron mR/hr _ZL .21 y\ 

Contact open pig mR/hr \0,00 0 %o& ^A &z> \y,<?a I Si0** 
Picture 
Pig-I-Part 

s 
N / 

v ^ 
\S 

y 
KS 

S 
sT 

y 

Table Readings 
"Sa" IX # of 1cc/1 gram needles \a JLSL 

info on source: 

ti\h N\fc Ai|A w >IA- KlA 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

n\?\ 

<$ooo 
IQG 

K^f«- 3 

wliV 
c - , d/ 

. — a 

A'lA 

— • & ! 

— / < / 

W|fr 

55 o ° ° 
&cc 

/̂( A 

l^f60C 
Jj*4*H0O 

pp~ 
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013 1SC-80 3-W2Q02 12.06.22 PM 

SC-80 

1000 

100 

Counts 

10 

Hmv, 

0.00 

^iii m 

Unu 

\\V 

^ 

A 

tf4' 

IllfaftiJii 
"i f l i l i * VHP Jiklii 

ill 
If! I 

t.-i 

II 

512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/11/2002 12:06:22 PM Real Time: 10.00 s. Live Time: 5.74 s. 
File: C:\User\GNIWEB~1\013 1 SC-80 3-11-2002 12.06.22 PM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

file://C:/User/GNIWEB~1/013
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014 1SC-81 3-1WQ02 12.11.52 PM 

SC-81 

100 

10 

Counts 

h-lfr MiH\ 

# * * $ - * 

V 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired; 3/11/2002 12:11:51 PM Real Time; 10.00 s. Live Time; 9.16 s. 
File: C:\User\GNIWEB~1\014 1 SC-81 3-11-2002 12.11.52 PM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

file://C:/User/GNIWEB~1/014
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015 1SC-82 3-1W002 12.18.40 PM 

SC-82 

1000 fy,~M 

100 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/11/2002 12:18:40 PM Real Time: 10.00 s. Live Time: 6.00 s. 
File: C:\User\GNIWEB~1\015 1SC-82 3-11-2002 12.18.40PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/015
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^ 0181 SC-83 3-1V2002 12.22,52 PM 

SC-83 

&/-#{« 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/11/2002 12:22:51 PM Real Time: 10.00 s. Live Time: 6.30 s. 
File: C:\User\GNIWEB~1\0161SC-83 3-11-2002 12.22.52PM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

2045.00 

file://C:/User/GNIWEB~1/0161SC-83
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017 1SC-84 3-1W002 12.26.38 PM 

SC-84 

0.00 512.00 1023.00 1534.00 2045.00 
Energy (keV) 

Acquired: 3/11/2002 12:26:38 PM Real Time: 10.00 s. Live Time: 3.68 s. 
File: C:\User\GNIWEB~1\017 1SC-84 3-11-2002 12.26.38PM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

file://C:/User/GNIWEB~1/017


US Ecology 
FS-TX-02-01 
Source Log 

Pate 3 ~ \ ^ L - 0 5 BKG 
6" 
12" 
36" 

mR/hr 
£% 

+ •1 
• • * 

Container # M. Ik. g=h %Z Z± External on pig in mR/hr 

3E 
<-Z, <-?_ —-<i_z_ 

2E 
•*-T_ 

2L 
-.£..Z_ 

External on pig Neutron mR/hr 2L J&. 
Contact open pig mR/hr S ^ m y ^ 4 • ^ j t ^ r t ^ M ^ - ^ ^ ' TP 1=^-%M*^ .-2. 

^ 
••U.effa Z^z-

Beta on open pig mR/hr O/W — <.~L~ £~1~ 4—1- c: 
~Z7~ Picture 

Table Readings 
^Z_ ^1 1ZZ &L VL 

Source mR/hr @ 6 inchs bK« £- MJ Ah 3-Source mR/hr @ 12 inches ^ ftK _& i Source mR/hr @ 36 inches 6 _& 
^ Size of source in cc's ^ 0 $# 3& 

Weight in grams a£_ QLO ^ 0 ^ 2 L _ao_ 
ICPM Alpha ?S/T I gsjT 

' froo goo 

^1 3.0© 
55T 

^3L6< 
Pirect Beta/Gamma ^ ^ ± 

.££&. i^ iSJ 
Info on source: 

d ( N 
iooo 

M\A A/ I AT AffA A>(A 

Information on pig: 

v\* A/ \ft MA 
£~7JST> 

h!\h N\h 

Smear PPM per 100 cmA2 Alpha ^ Q € > < ^SO ^ 3 ^ sae> ^50 
Smear PPM per 100 cmA2 Beta <-}©0© ^Ooo ] ^ ,OOQ ^ o c x p fe,c?oo 

F5T '-̂ axjvTcvs i-^u'A u V A 

A 

U, 
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100 

004 1SC-85 3- ,--2002 3.05.53 PM 

1SC-85 

M&-

ZJ 
o 
O 

512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:05:53 PM Real Time: 10.00 s. Live Time: 9.76 s. 
File: C:\User\GNIWEB~1\004 1SC-85 3-12-2002 3.05.53PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/004
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100 

005 1SC-86 3-i^-2002 3.14.11 PM 

1SC-86 

JfcS: 

c 
O 

O 

0.00 512.00 534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:14:11 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\005 1SC-86 3-12-2002 3.14.11 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.72 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/005
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006 1SC-87 3- .2-2002 3.16.37 PM 

1SC-87 

100 

CO 

c 
3 
O 
O 

512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:16:38 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\006 1SC-87 3-12-2002 3.16.37PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006
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007 1SC-88 3 .2-2002 3.19.07 PM 

1SC-88 

100 

CO 

c 
o 
O 

512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:19:07 PM 
File: C:\User\GNIWEB~1\007 1SC-88 3-12-2002 3.19.07 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Real Time: 10.00 s. Live Time: 9.76 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/007
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100 

008 1SC-89 3 .2-2002 3.21.35 PM 

1SC-89 

f>K& 

co 
* - » 

c 
O 
O 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:21:34 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\008 1SC-89 3-12-2002 3.21.35 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.74 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/008


USEcology 
FS-TX-02-01 
Source Log 

Date 3-te-oa BKG 
6" 
12" 
36" 

mR/hr 

, 3 
<*3 

Container # 3D. iU. ^ .Si -*£ 
External on pig in mR/hr • < - i " ~ ^ ^ — <1.Z - £ . Z _ ?^I 
External on pig Neutron mR/hr £X 1 ^ 1 j £ l j ^ i 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

- f t - * * ^ Uyftfta*^ 

<:.z^ f <*- /2^ 
-Sfog-^ i%»f3< •z 

< ,-Z— 
_%p^T?"<. U 

< ^ * _ 

V" Picture 
5? ^ F 

j / 441 _*£ 1 V._J 
able Readings 

V v ^ V 

Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 

£ 
_& & s 

£53-
ft** 

3JL 
Ji 2 a Source mR/hr @ 36 inches 1 

0~J 
_& 

Size of source in cc's ao-
Weight in grams JQ3_ ^ 8 L WD _ 2 ^ ao 

/ I £<^ / raiso1 
ICPM Alpha btVuScr ^ O S i < ^ © « _^Q_ 
Direct Beta/Gamma $ 7 ^ ^ 

\H 0 g 
a ^ . 

g°° i ^ _£££ 
Info on source: 

N(TKC Mo*v*- / V | 6 N ^ tln\*- fJtrwiL 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

ATo<v£, 

Q.SO 
t{fibO 

Liw^A. 

( ^ d t v ^ 

Hoc-
ff.rteo 

^JOtv^ 

^ 
ft.D&O 

Mtf>v€_ 

aao 
K AoO 

L r O v t ^ 

Mo^<-

H:0 
Lrtcvc 
I 
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009 1SC-90 3-»..-2002 3.23.25 PM 

1SC-90 

100 

CO 

c 
o 
O 

0.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:23:25 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\0091SC-90 3-12-2002 3.23.25PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/0091SC-90
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100 

010 1SC-91 3 .2-2002 3.25.31 PM 

1SC-91 

®C<=r 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:25:31 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\010 1SC-91 3-12-2002 3.25.31 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010
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011 1SC-92 3- .2-2002 3.27.48 PM 

1SC-92 

BE£L 

3 
O 
O 

512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:27:48 PM Real Time: 10.00 s. Live Time: 9.72 s. 
File: C:\User\GNIWEB~1\011 1SC-92 3-12-2002 3.27.48 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011
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100 

012 1SC-93 3̂  .2-2002 3.29.09 PM 

1SC-93 

&KG-

•+-> c 
3 
O 
O 

512.00 1023.00 
Energy (keV) 

2045.00 

Acquired: 3/12/2002 3:29:09 PM 
File: C:\User\GNIWEB~1\012 1SC-93 3-12-2002 3.29.09 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 10.00 s. Live Time: 9.72 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/012
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013 1SC-94 3- .2-2002 3.30.59 PM 

1SC-94 

100 

(0 

c 
O 

O 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:30:59 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\013 1SC-94 3-12-2002 3.30.59 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 9.70 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/013


USEcology 
FS-TX-02-01 
Source Log 

Pate V I 3 ~ c A BKG 
6" 
12" 
36" 

mR/hr 

^.a-
. 3 
.5 

31 Container # 
^ / e - - < > Z -

Sk <n H* ^ L 
External on pig in mR/hr ^ . 3 J£Q-
External on pig Neutron mR/hr 21 _£A. ^ \ c( ^\ 
Contact open pig mR/hr 2S g < 2 . H> ^ , 3 ^ ^ L 
Beta on open pig mR/hr O/W 

7 
L^_ 

L^-IJ^U-J Picture 

Table Readings 
Source mR/hr @ 6 inchs ft*^ o_ JkE 3 6^o 
Source mR/hr @ 12 inches - * % .̂ t. 

» 
0*ff 

Source mR/hr @ 36 inches J&- ^2_ 
^ 

6 K 9-Size of source in cc's ao 9 0 943 -^o 
Weight in grams f9 A l ^ Q _ MCO 3 * 

ICPM Alpha' 
3 1 

A2a_ -a^wr CD'S \ftO /o?r J 
Pirect Beta/Gamma 

~>-Jg<!)0 

Info on source: 

A T « J < V ^ M o * ^ 
h&-um r\3\ 

fcr«v*1 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

K o « v ^ 

-100 
b(OO0 

HO+JU 

3*0 
I f l f t O 

/ U C K £ _ 

^IQ.00 
V3t, oo o 

1 
CYear . 

Mo»x 

l$e> 
« & « * 

JOow-a-

'3 V 
/ . « . * 

LV.k: 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Due 7/14/02 

RWP GN02-001 3/13/02 Time 1645 

Location Sources #99-124 MPA Alpha PPM MPA Beta PPM 
11.3 66.6 

Survey # 
BKG Alpha CPM BKG Beta CPM 

0.55 72.9 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 

99 

100 

101 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

2 Min CPM 

189 

239 

225 

173 

185 

136 

165 

321 

133 

160 

161 

173 

192 

157 

162 

127 

158 

187 

169 

159 

138 

162 

160 

154 

PPM 
65.5 

141.2 

120.0 

41.2 

59.4 

-14.8 

29.1 

265.5 

-19.4 

21.5 

23.0 

41.2 

70.0 

17.0 

24.5 

-28.5 

18.5 

62.4 

35.2 

20.0 

-11.8 

24.5 

21.5 

12.4 

-220.9 

99 
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101 
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108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 
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124 

125 

2 Min CPM 

3 

14 

6 

4 

2 

1 

5 

10 

2 

1 

2 

1 

2 

0 

1 

3 

1 

0 

0 

0 

0 

1 

1 

0 

PPM 
3.4 

23.0 

8.8 

5.2 

1.6 

1.0 

7.0 

15.9 

1.6 

-0.2 

1.6 

-0.2 

1.6 

-2.0 

-0.2 

3.4 

-0.2 

-2.0 

-2.0 

-2.0 

-2.0 

-0.2 

-0.2 

-2.0 

-2.0 
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014 1SC-95 3- ,--2002 3.33.14 PM 

1SC-95 

100 

(0 
• * - « 

c 
O 

O 

0.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:33:14 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\014 1SC-95 3-12-2002 3.33.14PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/014


hi 

n 
i 
© 
o 
—» 
-r-

' o 

o 
o 

o 



100 

015 1SC-96 3 ,2-2002 3.35.34 PM 

1SC-96 

A/co-

CO 
• * - * 

c 
O 

O 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:35:34 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\015 1SC-96 3-12-2002 3.35.34PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015
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017 1SC-97 3- .2-2002 3.48.27 PM 

1SC-97 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:48:27 PM Real Time: 10.00 s. Live Time: 9.50 s. 
File: C:\User\GNIWEB~1\017 1SC-97 3-12-2002 3.48.27PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017
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018 1SC-98 3- ,2-2002 3.59.25 PM 

1SC-98 

&K&-

1023.00 
Energy (keV) 

Acquired: 3/12/2002 3:59:25 PM Real Time: 10.00 s. Live Time: 9.72 s. 
File: C:\User\GNIWEB~1\018 1SC-98 3-12-2002 3.59.25PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/018
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019 1SC-99 3 .2-2002 4.03.03 PM 

1SC-99 

c 
o 
O 

100 

10 

0.00 

Mt: 

512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 4:03:02 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\019 1SC-99 3-12-2002 4.03.03PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/019


USEcology 
FS-TX-02-01 
Source Log 

Date V ^ - o ^ BKG 
6" 
12" 
36" 

mR/hr 
£->%-

*a 
*3 

Container # %so< G t V 3 loo J6± £ 6 ^ I03_ 
External on pig in mR/hr 42 ^ > ^ . <- ^ Z. 
External on pig Neutron mR/hr 
Contact open pig mR/hr 

J1L <^\ < \ JLA 

Beta on open pig mR/hr O/W 
^ , a < , ^ ^ • ^ < > "2, 

-£d. < , 2 -

^ 

< 

Picture 
IS r^JT 

A/e 
_ ^ 4 ^ ^ 

v ^ T7~ 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 

A %H £*%r fci<^£>. 

ir Source mR/hr @ 36 Inches JUS. S3" ~2Z>~ Size of source in cc's QuO 
Weight in grams H* 3D ^a S~3 

_i£ 
{CPM Alpha 
Direct Beta/Gamma 

ClOO.ftOO 

%ftOO 
5 o 
U°o 

}£L 
\,oc>o 

<: ^ o 
/ 3o<P 

. ^ 2 = © -

floo 
Info on source: 

io - ^ - o 7 / O o U ^ 

Information on pig: 

M'Ofv^- rtowe_ |J6 

Smear PPM per 100 cmA2 Alpha JtL ^ <7-0<=> 9H<r M^ Smear PPM per 100 cmA2 Beta JVL- J 2 0 i O K 
e\e«r 
i ^ \A r\ 
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100 

0201SC-100J -2-2002 4.11.38 PM 

1SC-100 

BKS-

Counts r 

0.00 023.00 
Energy (keV) 

Acquired: 3/12/2002 4:11:38 PM Real Time: 10.00 s. Live Time: 9.72 s. 
File: C:\User\GNIWEB~1\020 1SC-100 3-12-2002 4.11.38 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/020
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100 

10 

Counts 

0.00 

021 1SC-101 o .2-2002 4.15.20 PM 

1SC-101 

512.00 
e 
534.00 1023.00 

Energy (keV) 
Acquired: 3/12/2002 4:15:20 PM Real Time: 10.00 s. Live Time: 9.74 s. 
File: C:\User\GNIWEB~1\021 1SC-101 3-12-2002 4.15.20 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/021
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022 1SC-102« r 2-2002 5.15.46 PM 

1SC-102 

100 B/v<3-

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:15:45 PM Real Time: 10.00 s. Live Time: 9.78 s. 
File: C:\User\GNIWEB~1\022 1SC-102 3-12-2002 5.15.46PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/022
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100 

10 

Counts 

0.00 

0231SC-103o ,2-2002 5.20.05 PM 

1SC-103 

hko-

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:20:05 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\023 1SC-103 3-12-2002 5.20.05PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/023


USEcology 
FS-TX-02-01 
Source Log 

Pate 3-tT-OZ-. BKG 
6" 
12" 
36" 

mR/hr 
< . 1— 

, 2 -
r?> 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr 07W 

/ O Y 
< 2 . 
< . | 
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<:~2_ 
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< . 2~ 
< ( 
< .2 -
4 .2 -

lO<& 
< .z. 
< t 
<1.2L 
< 2 ~ 

/ O 7 
^ . Z -
< I 
<̂  - ^ 
•C.2_ 

/ oS> 
< . * -
< 1 
< , Z. 
C.-L-

*£. 

!7~ Picture 

Table Readings 
Source mR/hr @ 6 inchs <SK<S> S K & . S d ^ . 6<fr ,feK<P 
Source mR/hr @ 12 inches E ± ± Sp_urce mR/hr @ 36 inches £L 
Size of source in cc's ^-Q_ ^£_ ^ o QJD £=£L 

Weight in grams **H&r >o 3/i. J&. v<? 

ICPM Alpha D ' t ^ e ^ r 
Direct Beta/Gamma 

/ o o 
/&oo 

} ^ 
ttoo 

.579 
<y<?£> 

2 3 
3o£> 

Yfl P^er i 
-tfO^tf- I 

Info on source: T5L, i °y£ 

2~n 
I O/rnvcX-

S~-3 t>^ 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
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100 

024 1SC-104 b ,2-2002 5.25.06 PM 

1SC-104 

BtaSr. 

Counts 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:25:06 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\024 1SC-104 3-12-2002 5.25.06PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/024
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025 1SC-105b ,2-2002 5.29.15 PM 

1SC-105 

100 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:29:15 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\025 1SC-105 3-12-2002 5.29.15PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/025
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026 1SC-106 3- .^-2002 5.32.53 PM 

1SC-106 

100 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:32:53 PM Real Time: 10.00 s. Live Time: 9.76 s. 
File: C:\User\GNIWEB~1\026 1SC-106 3-12-2002 5.32.53PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/026
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100 

027 1SC-107 b .2-2002 5.34.29 PM 

1SC-107 

SK&-

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:34:30 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\027 1SC-107 3-12-2002 5.34.29PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/027
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028 1SC-108 b ,2-2002 5.37.35 PM 

1SC-108 

100 gfc&L 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:37:35 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\028 1SC-108 3-12-2002 5.37.35PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/028


US Ecology 
FS-TX-02-01 
Source Log 

Date VU>-P2-> BKG 
6" 
12" 
36" 

mR/hr 
<.Z, 

. 2 ^ 

- 3 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 
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7 ^ " Picture 
-f p»6ferr" 

Table Readings 
-J 

Source mR/hr @ 6 inchs &&* &&L (Sl<-<g ft^ ,BK^>. 
Source mR/hr @ 12 inches ± =£ i 4 Source mR/hr @ 36 inches Jfc 
Size of source in cc's 3~0 -40- 2^> j a^ . u^O-

Weight in grams £1 HV .££- Jl&_ 

ICPM Alpha 
Direct Beta/Gamma 

ID 
%K& 

6K6» . 
V5Z? 

fcK^-
2<?0 

fe£<^ 
SK6> 

l^f^<S> 1 
5 7 ( 9 

Info on source: 

/0/lM>-
£ ( 3 L 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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029 1SC-109 3- ,2-2002 5.40.52 PM 

1SC-109 

m^ 

Counts 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:40:52 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\029 1SC-109 3-12-2002 5.40.52PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/029
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030 1SC-110 3- ,2-2002 5.44.46 PM 

1SC-110 

100 

Counts 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:44:46 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\030 1SC-110 3-12-2002 5.44.46PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/030
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031 1SC-111 3-,2-2002 5.46.28 PM 

1SC-111 

100 

Counts 

0.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:46:28 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\031 1SC-111 3-12-2002 5.46.28 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/031
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032 1SC-112 3-^-2002 5.49.16 PM 

1SC-112 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/12/2002 5:49:16 PM 
File: C:\User\GNIWEB~1\032 1SC-112 3-12-2002 5.49.16 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 10.00 s. Live Time: 9.82 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/032


£ 

E 
oo 

o 

— 

O 



033 1 SC-113 3-, ̂ -2002 5.51.13 PM 

1 SC-113 

100 

Counts i 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:51:13 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\033 1SC-113 3-12-2002 5.51.13PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/033


USEcology 
FS-TX-02-01 
Source Log 

Date VIZ. <32- BKG 
6" 
12" 
36" 

mR/hr 
<>2-

,Z_ 
.3 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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I I 4? 
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*-z~ 
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< - Z -
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" ^ Picture 
TP^ ~P^ 

Table Readings 
5i^^C_X 

(f7^& ss: W£" Source mR/hr @ 6 inchs itt 

5E 
j£blL 

V>K& 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

i- ± i + 
JL£L A 

V & 
J3£L 

Weight in grams H7- Mz. !d£L 

ICPM Alpha $1C(, 1 nAC^\ &£&. I (4^ I Q>KL <m Direct Beta/Gamma hoo 3zu> QOD 7fr£) 
-*1fr-

Info on source: X i 3 i , 

/0-5I-88 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
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034 1SC-114 3- .^-2002 5.52.37 PM 

1SC-114 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:52:36 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\034 1SC-114 3-12-2002 5.52.37PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/034
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035 1SC-115- ,2-2002 5.54.19 PM 

1SC-115 

100 

Counts 

2045.00 
Energy (keV) 

Acquired: 3/12/2002 5:54:19 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\035 1SC-115 3-12-2002 5.54.19PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/035
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036 1SC-116 3-,^-2002 5.55.32 PM 

1SC-116 

100 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:55:32 PM 
File: C:\User\GNIWEB~1\036 1SC-116 3-12-2002 5.55.32 PM.Spc 
Detector: #1 digiDART USE 1b 

1534.00 2045.00 

Real Time: 10.00 s. Live Time: 9.80 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/036
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037 1SC-117 3̂  .2-2002 5.57.13 PM 

1SC-117 

100 

Counts 

0.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:57:13 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\037 1SC-117 3-12-2002 5.57.13PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/037
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038 1SC-118 3 ,2-2002 5.59.02 PM 

1SC-118 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 5:59:02 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\0381SC-118 3-12-2002 5.59.02PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/0381SC-118


USEcology 
FS-TX-02-01 
Source Log 

Date %'&.'<*-- BKG 
6" 
12" 
36" 

mR/hr 
< : . 2 _ 

.%-.T~ 
, cS> 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

U 4 
C . ^ _ 

^ / 
C,2„ 

<.z_ 

12_C? 
< . 2 L 

< f 
< > Z ^ 
< Z -

) ^ ( 
<^r2^ 
< : / 
^ . ^ 
<c?_^ 

/ z_^— 
<r .^ 
< / 
< , 7 L 
< . ^ ^ 

IZ-5 
< . "2_ 

<7 
< ~z-
C , ^ _ 

Picture 

X 
Table Readings 

I 
TP& ~&1?& 6£6~ I /3K&>~ Source mR/hr @ 6 inchs 6 * ^ 

Source mR/hr @ 12 inches ± t i Source mR/hr @ 36 inches j £ yff 
Size of source in cc's JLCL 0~O TP5 -XO E 

rP-C> 
Weight in grams J4- JL2- ±8. ^s_ 

ICPM Alpha 
Direct Beta/Gamma 

S>6^ 
*iOQ 

Kl&o 
^oO 

(KC6r 
3 2 - Q 

g££* 
&£&-

WOo 
M+, 

Info on source: 
/jo X l£ /1Z-

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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039 1SC-119 b ,2-2002 6.00.45 PM 

1SC-119 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 6:00:45 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\039 1SC-119 3-12-2002 6.00.45PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/039
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041 1 SC-120 3 ,2-2002 6.03.39 PM 

1 SC-120 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 6:03:39 PM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\041 1 SC-120 3-12-2002 6.03.39 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/041
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042 1SC-121 3̂  ,2-2002 6.10.06 PM 

1SC-121 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/12/2002 6:10:06 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\042 1SC-1213-12-2002 6.10.06PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/042
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043 1 SC-122 3-. z-2002 6.13.14 PM 

1 SC-122 

Counts 

023.00 
Energy (keV) 

Acquired: 3/12/2002 6:13:15 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\043 1SC-122 3-12-2002 6.13.14PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/043




044 1SC-123 3 .2-2002 6.14.50 PM 

1SC-123 

100 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 6:14:50 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\044 1SC-123 3-12-2002 6.14.50PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/044


US Ecology 
FS-TX-02-01 

Date 

Source Log ^ ^ t T ^ T c A ^ ^ 

BKG 
6" 
12" 
36" 

mR/hr 
<: . 2. 

< / ^ 
•3> 

1^4" Container # / - 2 S /n?£ JL23L I 2S 
o External on pig in mR/hr <^« Z. < • 2. < , Z. <*Z* << £ 

^ External on pig Neutron mR/hr ^ T <_i. 
^ C - W ^ 

< I JLL ^ < 
Contact open pig mR/hr c loSej) -< < . 2 _ < • * - < . Z, 
Beta on open pig mR/hr 07W ^ • ? -

^ ^ 1 ^ ^ 
J2.A < . <.^ < . 2 _ 

Picture 

Table Readings 
pi <£>€$* 

~Wu. Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches ± 

Wy %z& 

± 
&{Q 

± Source mR/hr @ 36 inches 
Size of source in cc's J£°- \ZO ZLO 

Weight in grams I & ML 33. I 60 <JO 

«m -c. 3E£ f< CPM Alpha bjKec: £jcg* ^CG $K^ £JL t Direct Beta/Gamma ftgfr- Am flKfr- J2£4_ _4i2 

Info on source: ScV^ 5^<# 
WASH "2-

u^rHH K 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

\1D 

o 
fZ. 

hJO 

Z 
/ /£ 

Mo 

0 
9$ 

3 
^ r 

(<0 

4M.CKA^T"5 

J ^ £ACM 
ZoMlC 

3 ^ 
9*7 

5ArJD 



Smear Survey Results 

Model 2929 S/N # 1716000 Cal Pue 7/14/02 

RWP GN02-001 3/14/02 Time 0900 

Location Source Smears #125-131 MDA Alpha PPM MPA Beta PPM 

10.4 65.2 
Survey # 

BKG Alpha CPM BKG Beta CPM 
0.4 69.5 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

2 Min CPM 

2 

1 

3 

3 

15 

6 

34 

PPM 
2.1 

0.4 

3.9 

3.9 

25.4 

1.0 

59.3 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

-1.4 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

2 Min CPM 

216 

158 

156 

157 

345 

172 

1516 

PPM 
116.7 

28.8 

25.8 

27.3 

312.1 

50.0 

2,086.4 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 

-210.6 





045 1SC-124 3 .2-2002 6.17.10 PM 

1SC-124 

100 

Counts 

0.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/12/2002 6:17:10 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\045 1SC-124 3-12-2002 6.17.10 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/045




100 

Counts 

0.00 

003 1SC-125 o ,3-2002 11.05.51 AM 

1SC-125 

£ 5 / 3 7 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:05:51 AM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\003 1SC-125 3-13-2002 11.05.51AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/003
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004 1SC-126b .3-2002 11.11.04 AM 

1SC-126 

100 

10 

Counts 

0.00 

C5-/S1 

C5-t3~7 

Qdi 
534.00 1023.00 

Energy (keV) 
Acquired: 3/13/2002 11:11:04 AM Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEB~1\004 1SC-126 3-13-2002 11.11.04AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/004




005 1SC-127 3-1 J -2002 11.15.09 AM 

1SC-127 

100 <^ - /3 ' 7 

Counts 

534.00 023.00 
Energy (keV) 

Acquired: 3/13/2002 11:15:09 AM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\GNISOU~1\005 1SC-127 3-13-2002 11.15.09AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU~1/005
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Counts 

006 1SC-128 3- ,o-2002 11.18.38 AM 

1SC-128 

4 .̂ /37 

n J " 7 * 

1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:18:38 AM Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEBH\GNISOU~1\006 1SC-128 3-13-2002 11.18.38AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEBH/GNISOU~1/006


USEcology 
FS-TX-02-01 
Source Log 

Date 3->S-o*J BKG 
6" 
12" 
36" 

mR/hr 
< , 2— 
< ^ 
o>3 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

d^Fu^\ 
<,Z. 

< I 
±.Z. 
< 7 -

I 5/? 
< - ^ 
< l 
<.z. 
< ^ 

131 
<Z 

< I 
<^,z 
I tt^e-

1 =^2-
0 . 3 
< I 
0 , 3 
a-7 

(3>? 
^ I 
< I 
<i 
<?o 

77"-Picture 
o i 4 £ f uz; 

«>- -

Table Readings 

3 ^ Source mR/hr @ 6 inchs ft^6? g>&^ g&i g|C^ 
Source mR/hr @ 12 inches ± ± + Source mR/hr @ 36 inches ~T 
Size of source in cc's .££_ £L£> VO ^ " Q ^ > 

Weight in grams -/O 1 6 £?<%> 

ICPM Alpha TT 
Direct Beta/Gamma 

6£^ £*& 
75?? 

R£C 
lQoo(? vcrop 

3*/ooco I 
bSt/ooo 

Info on source: in \v-
5>wc>o 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

2&-
3 / £ 

I /O 

/ 
St? 

BoTT^ 

H A . N J > U £ 

W A X NO 
LhhEC 

P'V 

s^ 
2i026 

/JO 

^5<%> 
3 - P / C 

2S5&OOC 
^geoooa.. 
iWsooo 

of - -

c'6' 

$ * > ' /C 





100 

007 1 SC-129 3-, o-2002 11.21.40 AM 

1 SC-129 

£*-/37 

c*nn 

Counts 

0.00 534.00 2045.00 
Energy (keV) 

Acquired: 3/13/2002 11:21:40 AM Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEB~1\GNISOU~1\007 1SC-129 3-13-2002 11.21.40AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/GNISOU~1/007




008 1SC-130 3- ,0-2002 11.24.47 AM 

1SC-130 

100 

Counts 

0.00 512.00 534.00 1023.00 
Energy (keV) 

Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEB~1\GNISOU~1\0081SC-130 3-13-2002 11.24.47AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

Acquired: 3/13/2002 11:24:47 AM 

file://C:/User/GNIWEB~1/GNISOU~1/0081SC-130




1000 

100 

Counts 

10 

0.00 

% ' > 

\ £pfef 

009 1SC-131 3-rO-2002 11.33.43 AM 

1SC-131 

&-&1 £c&f 

&> 

/ * % - , 

gn s ion?™ 
lis*'1* 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:33:43 AM Real Time: 10.00 s. Live Time: 9.72 s. 
File: C:\User\GNIWEB~1\GNISOU-1\009 1SC-1313-13-2002 11.33.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU-1/009
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010 1 SC-132 3-. 3-2002 11.39.28 AM 

1 SC-132 

100 

Counts 

&8!e 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:39:28 AM Real Time: 10.00 s. Live Time: 9.84 s. 
File: C:\User\GNIWEB~1\GNISOU-1\010 1SC-132 3-13-2002 11.39.28AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU-1/010




0351 SC-133.2 ,-2-2002 3.08.31 PM 

1000 

SC-133-2 

Counts 

0.00 512.00 
l l ' i 

1534.00 
m Hill Si i f f 

! 1i m 

1023.00 
Energy (keV) 

Acquired: 4/2/2002 3:08:30 PM Real Time: 60.00 s. Live Time; 58.38 s. 
File: C:\User\GNIWEB~1\0351SC-133.2 4-2-2002 3.08.31PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/0351SC-133.2


100 

10 

Counts 

0.00 

011 1 SC-133 3-. J - 2 0 0 2 11.46.22 AM 

1 SC-133 

A«\V\\ £5~l31 

65 W „ 
MM to 

512.00 
i 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:46:23 AM Real Time: 10.00 s. Live Time: 9.80 s. 
File: C:\User\GNIWEB~1\GNISOU~1\0111SC-133 3-13-2002 11.46.22AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/GNISOU~1/0111SC-133


USEcology 
FS-TX-02-01 
Source Log 

Date 3-/V&Z BKG 
6" 
12" 
36" 

mR/hr 

<, a. 
<.z 
0.3 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

tyy 
i 

< i 
bOtnt-

1 0 

1 3 ^ 

Picture 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

/ 5 " 
<T££T-tGZ 

/ ,x 
5~6£> 
(»o& 

ICPM Alpha 
Direct Beta/Gamma 

Info on source: 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 

fJo 

~1QIO/$<LUJ 

MS* 

of >^ 
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Q34 1SC-134-k r-1 -2002 5.25,36 PM 

1SC-1342 

10000 £»]64 £o\55 

1000d 

100 

Counts 

0.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/1/2002 5:25:36 PM Real Time: 60.00 s. Live Time: 13.06 s. 
File: C:\User\GNIWEB~1\034 1SC-134-2 4-1-2002 5.25.36PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/034


1000 

100 

i 

Counts 

10 

0.00 

012 1SC-134 3--IO-2002 11.51.26 AM 

1SC-134 

^/OJM d9/il frftf faZ<</ isotte 

Eufst 

\ 

</ P-
126 c& 

1023.00 
Energy (keV) 

Acquired: 3/13/2002 11:51:26 AM Real Time: 10.00 s. Live Time: 8.98 s. 
File: C:\User\GNIWEBH\GNISOU~1\012 1SC-134 3-13-2002 11.51.26AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEBH/GNISOU~1/012


USEcology 
FS-TX-02-01 
Source Log 

Date WJg/Cl 8KG 
6" 
12" 
36" 

mR/hr 
/.st 
/..3L 
, ,£ 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/ht 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

I3S* 
4,z. 

L\ 
JL ,~U 

< , *~ 

f36> 
< I -
£ 1 
<. . "Z> : 

<-L~ 

I 11 
<.Z. 

/ 1 
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4 / 
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<.-z~ 

/ ?<? 
<.z. 
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Picture t^ 
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__^ i ^ t 
Table Readings 
Source mR/hr @ 6 inchs £&L f)K*r ML. $M?y •0£fr 
Source mR/hr @ 12 inches A ± ± ± Source mR/hr @ 36 inches 
Size of source in cc's i~b Z-O 

Weight in grams Li M 3=L 

CPU Alpha <*$ 
(0,000 

*- X5* < ^r ffic£><i£~ <?-*r 
Direct Beta/Gamma 3-Aga $000 Cv&cQ ZLCO 

Info on source: 

•*Z+H 

'5-3 

Information on pig: 

Smear PPM per 100 cmA2 Alpiia 
Smear PPM per 100 cmA2 Beta 

/ ^ £ ^ ' Q 

<«25£> 
/ ^ A 0<39 

Botra 
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< z.yo 
KL.0CC6 

Pi <ic^ 

M O pi<L 
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! ! S I 1 | 
003 1SC-1352 3-^6-2002 9.45.55 AM 

1SC-135-2 

1000 

Counts 

512.00 023.00 
Energy (keV) 

Acquired: 3/26/2002 9:45:55 AM Real Time: 60.00 s. Live Time: 58.28 s. 
File: C:\User\GNIWEB~1\003 1SC-1352 3-26-2002 9.45.55 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/003
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005 1SC-136-2 o _6-2002 9.49.40 AM 

1SC-136-2 

&>/& £c/JZ-

100 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/26/2002 9:49:39 AM Real Time: 60.00 s. Live Time; 57.80 s. 
File: C:\User\GNIWEB~1\Q05 1SC-136-2 3-26-2002 9.49.40 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/Q05
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V 
# 

100 

Counts 

006 1SC-137 3-^-2002 2.27.12 PM 

1SC-137 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:27:12 PM Real Time: 10.00 s. Live Time: 9.78 s. 
File: C:\User\GNIWEB~1\006 1SC-137 3-22-2002 2.27.12 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006


006 1SC-137-2 o .,6-2002 9.51.20 AM 

1SC-137-2 

1000 
-£o152-

100 

Counts 

10 

Zulfr £ut& 

0.00 

VIM [»!«'„ 

5 / ^ 

IMP* 
f ! 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/26/2002 9:51:19 AM Real Time: 60.00 s. Live Time; 58.28 s. 
File: C:\User\GNIWEB~1\006 1SC-137-2 3-26-2002 9.51.20 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006
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007 1SC-138 3-^-2002 2.28.30 PM 

1SC-138 

100 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:28:30 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\007 1SC-138 3-22-2002 2.28.30PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/007


1 

1000 

007 1SC-1382 3 -d-2002 9.53.02 AM 

1SC-138-2 

jjfZ*/ &/6Z- £o/4Y 

100 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/26/2002 9:53:01 AM Real Time: 60.00 s. Live Time: 58.40 s. 
File: C:\User\GNiWEB~1\007 1SC-1382 3-26-2002 9.53.02 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNiWEB~1/007
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008 1SC-139 3-^-2002 2.31.02 PM 

1SC-139 

534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:31:02 PM Real Time: 10.00 s. Live Time: 9.82 s. 
File: C:\User\GNIWEB~1\008 1SC-139 3-22-2002 2.31.02 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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file://C:/User/GNIWEB~1/008
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0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/26/2002 9:54:48 AM Real Time: 60.00 s. Live Time: 58.14 s. 
File: C:\User\GNIWEB~1\008 1SC-1392 3-26-2002 9.54.47 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/008
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Source Log 

Date 3/J2 A?3J BKG 
6" 
12** 
36" 
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C. i 
c * 2 

*a 
Container # JUL ULL ( j ^ m / y y External on pig in mR/hr < ^ < . ~z~ /.e s^. < ,' 
External on pig Neutron mR/hf 4 l < I 

"̂ T" 
<l 4 I + 1 

Contact open pig mR/hr <•-£_ c.-z- < -L 
Beta on open pig mR/hr O/W <:. <.Z- < - 2 L < / * - ^ 

T ^ " Picture ^ 

T?—r 
Table Readings 
Source mR/hr @ 6 inchs ft£6, &u« m* 

i 
2&± ,(Mc& 

Source mR/hr @ 12 inches + ± Source mR/hr @ 36 inches •Sfc. 
Size of source in cc's z o Z£_ X& IX 2 . Z -

Weight in grams Z-7 £ 3 ^JL f^Wf^ 1 1 . 

CPM Alpha 
Direct Beta/Gamma 
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to 
i go coo 

±2S 
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< 2-r 
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<2LST 1 
8S"<ji£><^ 

Info on source: £D«/£3 

-*> 

v/k Tfo Wi Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
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009 1SC-140 3-^-2002 2.33.27 PM 

1SC-140 

£u 1$*f - £» ^z-

1000 — 

100 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:33:26 PM Real Time: 10.00 s. Live Time: 5.52 s. 
File: C:\User\GNIWEB~1\0091SC-140 3-22-2002 2.33.27PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/0091SC-140
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010 1SC-141 3-^-2002 2.35.46 PM 

1SC-141 

100 

Counts 

0.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:35:45 PM Real Time: 10.00 s. 
File: C:\User\GNIWEB~1\010 1SC-141 3-22-2002 2.35.46 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 0.12 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/010
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011 1SC-142 3-^-2002 2.38.49 PM 

1 SC-142 

1000 
£o*l6Z. - £o-i*J 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:38:49 PM Real Time: 10.00 s. Live Time: 8.48 s. 
File: C:\User\GNIWEB~1\011 1 SC-142 3-22-2002 2.38.49 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011
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012 1SC-143 3-^-2002 2.40.20 PM 

1SC-143 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:40:20 PM Real Time: 10.00 s. Live Time: 7.72 s. 
File: C:\User\GNIWEB~1\012 1SC-143 3-22-2002 2.40.20PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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Acquired: 3/22/2002 2:41:44 PM Real Time: 10.00 s. Live Time: 5.62 s. 
File: C:\User\GNIWEB~1\0131SC-144 3-22-2002 2.41.44PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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USEcoiogy 
FS-TX-02-01 
Source Log 

Pate l3-£2>-OZ. . 

Z 

BKG 
6" 
12" 
36" 

mR/hr 
*. i 
*.*-

O-Z^ 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 
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i * i 
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I Picture 

"SHE ~ 2 ^ ^_ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches-
Source mR/hr @ 36 inches 
Size of source in cc's 
Weight in grams 

^ . 5 " 
i.r 
0 , 3 

""». 
a 

CPM Alpha 
Direct Beta/Gamma 

<*& 
froo^acu. 

Info on source: 

Information on pig: 

-

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
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014 1SC-145 3-^-2002 2.47.06 PM 

1SC-145 
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Counts 
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512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/22/2002 2:47:05 PM Real Time: 10.00 s. Live Time: 8.74 s. 
File: C:\User\GNIWEB~1\014 1SC-145 3-22-2002 2.47.06PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 
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FS-TX-02-O1 
Source Log 

Date 13-J7-43 BKG 
6" 
12" 
36" 

mR/hr 
< . < ^ 
< Z. 
^ . L 

JTXV Container # HI 
External on pig in mR/hr /52? q>£A 
External on pig Neutron mR/hr < \ < 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W f^- -ft 
Picture 

|DiGeT 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of-eetaTce in cc's p \ C, 

Weight in grams 
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l3t f>Us 
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Info on source: 

UDC\^0^ ?\& 

Information on pig: 

3-
Qu^cf rp/L 

Smear PPM per 100 cmA2 Alpha 2_ST?K 
Smear PPM per 100 cmA2 Beta L.QK— 
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Source Log 

Date ^ - V -0J-! 8KG 
6" 
12" 
36" 

mR/hr 

€ — 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/fa 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

" /£<? /&7 

- • — — , . . . • - , l . — . W W — i 

/<yH 
/ £ •**. 

•say>a o 
. . . . •,.•,•! • . ! • • . , 

/ V ^ 
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Picture 

Table Readings 
S urce mR/hr @ 6 inchs 
Source mR/hr @ 12 indies 
Source mR/hr @ 36 incnes 
Size of source in cc*s 

Weight In grams 

l,oM 
'3<y0 
/O/O 

/Z/OOO 
qy& oo 
'GOO 

H 
B , 

C°M Aipha 
Direct Beta/Camma 
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Info on source: 

Tb^Tcf^ 
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C 5 / 3 ? c S ^ c r . T o/;> 

Information or, pig: 

OfrTS' 
Smear PPM per 100 cmA2 Aiplia 
Smear PPM per 100 cmA2 Beta 
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002 1 SC-146 3-2, -2002 11.20.29 AM 

1 SC-146 

1000 

100 — 

Counts 

0.00 023.00 
Energy (keV) 

Acquired: 3/27/2002 11:20:30 AM Real Time: 20.00 s. Live Time: 18.08 s. 
File: C:\User\GNIWEB~1\002 1SC-146 3-27-2002 11.20.29 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 
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003 1SC-147 3-2r-2002 11.27.22 AM 

1SC-147 

100 

Counts 

0.00 
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512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 11:27;22 AM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIWEB~1\003 1SC-147 3-27-2002 1l27.22AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/003
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Source Log 

Pate i-zn-6-z~ BKG 
6" 
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36" 

mR/hr 
< 2 _ 
< Z. 

*-l 

Container # IS*? 
External on pig in mR/hr n. (o 
External on pig Neutron mR/hr < l 
Contact open pig mR/hr 
Beta on open pig mR/hr Q/W > 

Picture t--"' j * - ^ 
ID/GET t - ^ I ^ 

*-^ 
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Table Readings 
TO?-

Source mR/hr @ 6 inchs : x fi.^-
Source mR/hr @ 12 inches -f ± Source .mR/hr @ 36 inches 

Tgo~ Size qf̂ settfCe in cc's ^Tpff" <aoo 
Weight in grams \io Lb. iULb. IQQHzriia 
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Pirect Beta/Gamma 

Info on source: 

to (06 
X& 

Information on pig; LocKcs 
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Source Log 

Date 

He Do 
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6" 
12" 
36" 

mR/hr 
Or 7, 
O . 7 
cv 7 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in -gov* Poi/hfy 
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O-H 
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CPM Aipha 
Direct Beta/Gamma 

Info on source: 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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004 1SC-148 3-kr-2002 11.41.57 AM 

1SC-148 

Counts 

4,7 &T5 

6 ^ 

j 
1534.00 1023.00 

Energy (keV) 
Acquired: 3/27/2002 11:41:58 AM Real Time: 20.00 s. Live Time: 19.46 s. 
File: C:\User\GNIWEB~1\004 1SC-148 3-27-2002 11.41.57 AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/004
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Source Log 
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Externa) on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 
r 

Picture 
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/ <Tl / 9 X 

Table Readings 
Source mR/hr @ 6 Inchs 
Soiree mR/hr @ 12 incites 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

/ 
/ 
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/ _L 

CPM Aipha 
Direct Beta/Gamma 

Info on source: 

jSo7t>Pe 

information on pig. 

D/M>= 

Co-6o cy-p7 c5-/77 

10-3-^ r-£5" ^ - « ? b -

Smear PPM per 100 cmA2 Aipha 
Smear PPM per 100 cmA2 Beta 
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005 1SC-149 3-kr-2002 11.50.21 AM 

1SC-149 

Counts 

0.00 512.00 
11 
1534.00 

11-
1023.00 

Energy (keV) 
Acquired: 3/27/2002 11:50:21 AM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIWEB~1\005 1SC-149 3-27-2002 11.50.21 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/005
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006 1 SC-150 3-kv -2002 11.56.20 AM 

1 SC-150 

Counts 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 11:56:21 AM Real Time: 20.00 s. Live Time: 19.44 s. 
File: C:\User\GNIWEB~1\006 1SC-150 3-27-2002 11.56.20AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006
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Source Log 
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6" 
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Container # 
Externa! on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Picture 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of sjawrce^n cc's 
Weight in grams 

££A r v 
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50 Lb 
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Direct Beta/Gamma 

I 
I 

Info on source: £A0mA 

loo^ozt 

4^a Se4iit Information on pig: 
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Smear PPM per 100 cmA2 Alpha Z.SPJC 
Smear PPM per 100 cmA2 Beta z^oK 
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007 1SC-151 3-k.i -2002 12.05.31 PM 

1SC-151 

1000 

Counts 

0.00 512.00 1534.00 
I 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:05:30 PM Real Time: 20.00 s. Live Time: 19.16 s. 
File: C:\User\GNIWEB~1\007 1SC-151 3-27-2002 12.05.31 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 
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External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of %oJu«Je in cc's 

Weight in grams 
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^ T . ^ ^ t 
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Pirect Beta/Gamma 

S o ^ b , 
< £ ^ 2 * e r # 

2 ^ 
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Info on §oerr5eT 
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C S - / 3 7 .a cLJ rwrf Information on pig: 

Smear PPM per 100 cmA2 Alpiia 
Smear PPM per 100 cmA2 Beta 
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008 1SC-152 3~k*-2002 12.07.31 PM 

1SC-152 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:07:31 PM Real Time: 20.00 s. Live Time: 19.38 s. 
File: C:\User\GNIWEB~1\008 1SC-152 3-27-2002 12.07.31 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 
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Source Log 

Date TfTf^vZ 8KG 
Q" 
12" 
36" 

mR/hr 

• 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr OA/V 

/S~3 
( 
\ 

/?v 
\ 

Picture / 

Table Readings I 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

.... 
T "•• - — • " - • ' 

ICPM Aipha 
Direct Beta/Gamma \ 

Info on source: 

t F 307&/^~ 2$ 
ftv 

information on pig: 

OPT? 
Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 
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009 1SC-153 3-27-2002 12.16.02 PM 

1SC-153 

1000 

100 

Counts 
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0.00 512.00 1534. 00 
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1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:16:02 PM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIWEB~1\009 1SC-153 3-27-2002 12.16.02 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 
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Beta on c#£n pig mR/hr O/W 

s 

t*4 
\,zr 

<\ 
\X 
i 

(TIT 
i.< 
<^l 
i ^ 
Us 

IT6? 
$XJL 
+ \ 
WY 

If 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of .seatce in cc's 

Weight in grams 
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^ K 6 . 
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t&5" 
1C>Lh 

CPM Alpha 
Direct Beta/Gamma 

| 

Info on^sefirce: 
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5AV^ I2,nnroo^ 

Information on pig: This ugiur 

**t ft V A ^ 
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010 1SC-154 3-2r-2002 12.23.08 PM 

1SC-154 

Petite/ 

0.00 512.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:23:07 PM Real Time: 20.00 s. Live Time: 18.20 s. 
File: C:\User\GNIWEB~1\010 1SC-154 3-27-2002 12.23.08 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010
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011 1 SC-155 3-21-2002 12.28.12 PM 

1 SC-155 

1000 J)cfbztiec/ QtVtAXUM 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:28:12 PM Real Time: 20.00 s. Live Time: 18.12 s. 
File: C:\User\GNIWEB~1\011 1 SC-155 3-27-2002 12.28.12 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/011
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012 1SC-156 3-2Y-2002 12.32.32 PM 

1SC-156 

Counts 

0.00 

#,&> &6C7 

512.00 
UP 
iiliJi! 

1534.00 

iilil! 

L I I. 
1023.00 

Energy (keV) 
Acquired; 3/27/2002 12:32:32 PM Real Time: 20.00 s. Live Time: 19.36 s. 
Hie: C:\User\GNIWEB~1\012 1SC-156 3-27-2002 12.32.32PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/012
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FS-TX-02-01 
Source Log 

Date 5-27-ozJ BKG 
6" 
12" 
36" 

mR/hr 
< .2-
^ . 2 L 
< ^ - l 

Container # (S~7 
External on pig in mR/hr XL 
External on pig Neutron mR/hr -4U-
Contact operfpiq mR/hr XL 
Beta on open pig mR/hr O/W I X 

Picture 
IDJGET 

' . 
^ I / 

/ I 
I 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

3 

o.H 
11 

(O 

/ 
/ 

I 
\ 
\ . 

CPM Alpha 
Direct Beta/Gamma 

Info on sj3UfCe"T 

•^101*3* 
Information on pig: 

Smear PPM per 100 cmA2 Alpha z-SPf^ 
Smear PPM per 100 cmA2 Beta - Z X > K -

P d 4 i £ / ^ 
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1000-

Counts 

013 1SC-157 3-2/-2002 12.40.14 PM 

1SC-157 

£5-/31 

fyin 

ill I 
1534.00 

I.JL .. 
I 
i 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 12:40:14 PM Real Time: 20.00 s. Live Time: 6.26 s. 
File: C:\User\GNIVVEB~1\013 1SC-157 3-27-2002 12.40.14PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

l l . 
2045.00 

file://C:/User/GNIVVEB~1/013
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Date 13-2.7-02. BKG 
6" 
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< . -z. 
^ • T v 
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Externa! on-ptg in mR/hr 
External on pitf Neutron mR/hr 
Contact open fllg mR/hr 
Beta on open pkfmR/hr OAA/ 

1 5 8 
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.£ . ^ 
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1^1 
17 . * 

< I 
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o«V 
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< >-u 
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Picture 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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4, 
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LO 
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c . z_ 
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^ . « _ 
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<V 
2 , 0 
n 

CPM Alpha 
Direct Beta/Gamma 
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KJO &L 
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<L^*T 
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^2_<r 
&5&0 

Info on source: °> 
lo-£Z-82_ 6̂ 

Lv 

I 

Information^prrpig f<J0 * V 

Smear PPM per 100 cmA2 Alpna 
Smear PPM per 100 cmA2 Beta 

bJO \JL 
•y-0bC> 
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015 1SC-158 3-*/-2002 3.02.52 PM 

1SC-158 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:02:53 PM Real Time: 20.00 s. Live Time: 19.72 s. 
File: C:\User\GNIWEB~1\015 1SC-158 3-27-2002 3.02.52PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015
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016 1SC-159 3-*7-2002 3.04.21 PM 

1SC-159 

J^MJL 

Counts 

512.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:04:21 PM Real Time: 20.00 s. Live Time: 19.58 s. 
File: C:\User\GNIWEB~1\016 1SC-159 3-27-2002 3.04.21 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/016
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017 1SC-160 3-2/-2002 3.06.00 PM 

10000 

1000 

1SC-160 

7«r» aft 

100 — 

Counts 

.LI.. 
0.00 1023.00 

Energy (keV) 
Acquired: 3/27/2002 3:06:01 PM Real Time: 20.00 s. Live Time: 17.30 s. 
File: C:\User\GNIWEB~1\017 1SC-160 3-27-2002 3.06.00PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017




1 1 

Counts 

018 1SC-161 3-2:/-2002 3.08.34 PM 

1SC-161 

<^-/37 .frVfe-

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:08:34 PM Real Time: 20.00 s. Live Time; 19.68 s. 
File: C:\User\GNIWEB~1\0181SC-1613-27-2002 3.08.34PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/0181SC-1613-27-2002
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019 1SC-162 3-2/-2002 3.10.13 PM 

1SC-162 

1000 4^/Qft 

Counts 

0.00 

waft 

512.00 
in.... 

1534.00 
ntLi n 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:10:13 PM Reai Time: 20.00 s. Live Time: 18.80 s. 
File: C:\User\GNiWEB~1\019 1SC-162 3-27-2002 3.10.13PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

I 
2045.00 

file://C:/User/GNiWEB~1/019


USEcology 
FS-TX-02-01 
Source Log 

Date VZT7-&-2- BKG 
6" 
12" 
36" 

mR/hr 
< .z. 
<- Z. 

<-'l 

Container # 
External onj>iQ in mR/hr 
External on ok^ Neutron mR/hr 
Contact ooenjjig mR/hr 
Beta on open pj^ mR/hr O/W 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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/2T 
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&/.o 
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( 
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/.£> 
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W£" ^25" <^s- 1 CPM Alpha < ^ S ~ >c2_sr 

£ Direct Beta/Gamma • ^ Q Q < ^ t o o Moo <£&, / 2 . Q O O 

info on source: 

3<Wq> * 

Information on P'g^ 
NJO p< 

Z— 

Smear DPM per 100 cmA2 Alpna ^12^0 <2-St> < Z-5V < ^ S P <2T<> 
Smear DPM per 100 cmA2 Beta 1<TOO& dooo Hooa ^gfcri 10060 





10000(3 

1000 

Counts 

020 1SC-163 3-Z/-2002 3.12.31 PM 

1SC-163 

^ & £ 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:12:31 PM Real Time: 20.00 s. 
File: C:\User\GNIWEB~1\020 1SC-163 3-27-2002 3.12.31 PM.Spc 
Detector: #1 digiDART USE 1b 

2045.00 

Live Time: 
Channel 

17.02 s. 
s: 8192 

file://C:/User/GNIWEB~1/020




100 

Counts 

021 1 SC-164 3-27-2002 3.13.58 PM 

1 SC-164 

512.00 1023.00 
Energy (keV) 

2045.00 

Acquired: 3/27/2002 3:13:59 PM 
File: C:\User\GNIWEB~1\021 1 SC-164 3-27-2002 3.13.58 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.74 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/021
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022 1SC-165 3-2/-2002 3.17.32 PM 

1000 

100 

Counts 

1SC-165 

Al3</fcv> 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:17:32 PM 
File: C:\User\GNIWEB~1\022 1SC-165 3-27-2002 3.17.32 PM.Spc 
Detector: #1 digiDART USE 1b 

1534.00 
! 

2045.00 

Real Time: 20.00 s. Live Time: 19.48 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/022
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023 1SC-166 3-27-2002 3.18.50 PM 

1SC-166 

Courrts 

0.00 512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 3/27/2002 3:18:50 PM 
File: C:\User\GNIWEB~1\023 1SC-166 3-27-2002 3.18.50 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.76 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/023




1000 

Counts 

024 1SC-167 3W-2002 3.21.18 PM 

1SC-167 

&/37 

J 
1023.00 

Energy (keV) 
1534.66 2045.00 

Acquired: 3/27/2002 3:21:18 PM 
File: C:\User\GNIWEB~1\024 1SC-167 3-27-2002 3.21.18 PM.Spc 
Detector: #1 digiDARTUSE 1b 

Real Time: 20.00 s. Live Time: 19.60 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/024
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Source Log 

Pate 2-fc1-°4 BKG 
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12" 
36" 

mR/hr 
<-t-
C.-L. 
^ . 2 -

Container # 
External on pftj in mR/hr 
External on pig Neutron mR/hr 
Contact open pic/mR/hr 
Beta on open pig mR/hr O/W 
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1 7c? 
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Picture 
DI&ET _ _ ^ 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

< • * 

V 

*r 
J 

1..X 
J 
«(? 

2LO 
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Pirect Beta/Gamma 

< * - S * 
[U>0O 

&KC* 
%<&, 

vko> 
•^ 

I 

Info on source: 

Information on p>eff 7 
Smear PPM per 100 cmA2 Alpha 
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1000 

Counts 

0.00 

025 1SC-168 3-2/-20Q2 3.23.07 PM 

1SC-168 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:23:07 PM Real Time: 20.00 s. Live Time: 19.10 s. 
File: C:\User\GNlWEB~1\025 1SC-168 3-27-2002 3.23.07 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNlWEB~1/025
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Counts 

0.00 

026 1SC-169 3-z/-2002 3.26.11 PM 

1SC-169 

512.00 

Acquired: 3/27/2002 3:26:10 PM 

1023.00 
Energy (keV) 

1534.00 2045.00 

File: C:\User\GNIWEB~1\026 1SC-169 3-27-2002 3.26.11 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.72 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/026




027 1SC-170 3-Z/-2002 3.28.05 PM 

1SC-170 

Counts 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:28:05 PM Real Time: 20.00 s. Live Time: 19.74 s. 
File: C:\User\GNIWEB~1\027 1SC-170 3-27-2002 3.28.05 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/027


USEcology 
FS-TX-02-01 
Source Log 

Date • 3 - Z > 6 £ - BKG 
6" 
12" 
36" 

mR/hr 
< Z 
<:.z 
<A 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open piq mR/hr 
Beta on open pig mR/hr O/W 
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Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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Info on source: 
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fbt'L 
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Information on pig: 

Smear PPM per 100 cmA2 Alpna 
Smear PPM per 100 cmA2 Beta 
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Smear Survey Results 

Model 2929 S/N # 1716000 Cat Pue 7/14/02 

RWP GN02-001 3/28/02 TIME: 805 

Location Source Leak Rate Test MDA Alpha PPM MPA Beta PPM 
9.1 64.5 

Survey # 
BKG Alpha CPM BKG Beta CPM 

0.2 68 

Alpha Eff 0.28 Beta/Gamma Eff 0.33 
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125 
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66.4 
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93.6 

148.2 

63.3 
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10.3 

2.7 

7.3 

2.7 

10.3 

770.9 

-206.4 
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31.5 

20.9 
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-206.4 
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6 

22 
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1 

PPM 
-0.7 

2.9 

35.0 

13.6 

1.1 

1.1 

6.4 

4.6 

11.8 

2.9 

1.1 

4.6 

1.1 

2.9 

-0.7 

10.0 

38.6 

4.6 

1.1 

-0.7 

-0.7 

-0.7 

-0.7 

-0.7 
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Counts 

028 1SC-171 3-^-2002 3.46.30 PM 

1SC-171 

&/37 

Mil I JUn I 
1534.00 

BUI nLJi.IHJlii.il. .IJ 
1023.00 

Energy (keV) 
Acquired. 3/27/2002 3:46:30 PM Real Time: 20.00 s. Live Time: 0.68 s. 
File: C:\User\GNIWEB~1\028 1SC-171 3-27-2002 3.46.30 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

http://nLJi.IHJlii.il
file://C:/User/GNIWEB~1/028
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029 1SC-172 3-^-2002 3.58.00 PM 

1000 
-ASUS*-

xSaauB 

100 

Counts 

10 

1SC-172 

0.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 3:58:00 PM Real Time: 20.00 s. Live Time: 4.68 s. 
File: C:\User\GNIWEB~1\029 1SC-172 3-27-2002 3.58.00 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/029
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030 1SC-173 3-z7-2002 4.03.47 PM 

1SC-173 

4% 
art**1 

512.00 1534.00 

r 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 4:03:47 PM Real Time: 20.00 s. Live Time: 10.62 s. 
File: C:\User\GNIvVEB~1\030 1SC-173 3-27-2002 4.03.47 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIvVEB~1/030




031 1SC-174 3-z7-2002 4.07.06 PM 

1SC-174 

10000rr fa t&« 6sl& 

1000 — 

Counts 

0.00 512.00 
l.lliJliL 

1534.00 
J....D nil n k. 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 4:07:05 PM Real Time: 20.00 s. Live Time: 16.40 s. 
File: C:\User\GNHVVEB~1\031 1SC-174 3-27-2002 4.07.06 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNHVVEB~1/031
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Counts 

0.00 

032 1SC-175 3-^7-2002 4.10.33 PM 

1SC-175 

4/fl* 

lilt 
1534.00 

n a... ., ! J L 
1023.00 

Energy (keV) 
Acquired: 3/27/2002 4:10:33 PM Real Time: 20.00 s. Live Time: 13.28 s. 
File: C:\User\GNIVVEB~1\032 1SC-175 3-27-2002 4.10.33PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/032
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Source Log 

Pate 3-in-ott-l BKG 
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12" 
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Contact open pig mR/hr c-/o~) 23. frK& • 2 - g JSL 
Beta on open pig mR/hr Q/W J<P _ < / * : 3£_ 

Picture 

• ^ " f DlGET 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 
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Info on source: fUC> 
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Information on pig: 
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1000 

100 — 

Counts 

! ! ! I ! I 
033 1SC-176 3-z7-2002 5.06.44 PM 

1SC-176 

&&0 

1023.00 
Energy (keV) 

Acquired; 3/27/2002 5:06:43 PM Real Time: 20.00 s. Live Time: 13.28 s. 
File: C:\User\GNIWEB~1\033 1SC-176 3-27-2002 5.06.44 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/033




034 1SC-177 3~* 7-2002 5.18.55 PM 

Counts 

1SC-177 
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0.00 
ill 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:18:55 PM Real Time: 20.00 s. Live Time: 19.78 s. 
File: C:\User\GNIWEB~1\034 1SC-177 3-27-2002 5.18.55 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/034
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0.00 

! I I I I I 

035 1SC-178 3-*. /-2002 5.22.31 PM 

1SC-178 

Co CO 

ColQ CotO 

51 2.00 1534.00 
l l l l l i l l l 

2045.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:22:30 PM Real Time: 20.00 s. Live Time: 12.34 s. 
File: C:\User\GNIWEB~1\035 1SC-178 3-27-2002 5.22.31PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/035




036 1SC-179 3-X./-2002 5.27.47 PM 

1SC-179 

1000 &W 

Counts 

0.00 512.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:27:46 PM Real Time: 20.00 s. Live Time: 13.22 s. 
File: C:\User\GNIWEB~1\036 1SC-179 3-27-2002 5.27.47 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/036
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037 1SC-180 3 -/-2002 5.32.21 PM 

1SC-180 

1000 

MO 

100 

Counts 

CotO 

512.00 
II 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:32:22 PM Real Time: 20.00 s. Live Time: 17.96 s. 
File: C:\User\GNIWEB~1\037 1SC-180 3-27-2002 5.32.21 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

H 
2045.00 

file://C:/User/GNIWEB~1/037


USEcofogy 
FS-TX-02-01 
Source Log 

Date V U Q7- BKG 
6" 
12" 
36" 

mR/hr 
C.-L 
<£.z 
<.. 1 

1 shifty Container # ±hl \ 6 2 ~ 
External on pig in mR/hr ftKk fl.l iru&'&r 
External on pig Neutron mR/hr _<± <- V JLL 
Contact open pig mR/hr C. 6»J 

JjjBM-3 
0 . 2 - 2LS 

Beta on open pig mR/hr Q/W ^ r 2£. 
5rvagM5-

T ^ " Picture 
DiaeT 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
Weight in grams 

|CPM Alpha 
Direct Beta/Gamma 

Info on source: 

O - ^ 
<«L 
< ,-z-

£ 
i 

< i z , c 
frooao 

0.-Z-
<:o,7_ 
<a.l 
feo 

[ / S"D 

Z. Z.O 

2 J O O O O 

L A 7JI_<S 

I / - * i - * 3J 

1.C? 

5~ 
on 

< / 

3~ j ^ ~ 

l,l , 
l £ £ f ^ u ) 

"•"• ^ » " i o . a 

^ £A<i>CD 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

|J0 
1^0 1 

1 
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10000 

1000 -

100-

Counts 

Oi/37 
(&z fa/ 

038 1SC-181 3 -/-2002 5.36.14 PM 

1SC-181 

r</37 

i l l Hi 
2.00 1534.00 

J.Jn.il.ini y » : — ' • ' • " " 
1023.00 

Energy (keV) 
Acquired: 3/27/2002 5:36:14 PM Real Time: 20.00 s. Live Time: 18.40 s. 
File: C:\User\GNIWEB~1\038 1SC-181 3-27-2002 5.36.14 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/038




I I I ? I 

039 1SC-182 3-^, -2002 5.41.23 PM 

1SC-182 

1000 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired; 3/27/2002 5:41:24 PM Real Time; 20.00 s. Live Time: 18.16 s. 
File: C:\User\GNiWEB~1\0391SC-182 3-27-2002 5.41.23PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNiWEB~1/0391SC-182
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1000 

100 

Counts 

0.00 

040 1SC-183 3-*. ,-2002 5.47.28 PM 

1SC-183 

& 60 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:47:28 PM Real Time: 20.00 s. Live Time: 14.14s. 
File: C:\User\GNIWEB~1\040 1SC-183 3-27-2002 5.47.28PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/040


USEcology 
FS-TX-02-01 
Source Log 

Date 3 ' Z 7 6 1 BKG 
6" 
12" 
36" 

mR/hr 
C . Z 
<rL 
£ . i 

Container # M 
(P o^r 

t 8 r 86> i f r l IBSL 
External on pig in mR/hr <b JU_ j £ P-/^" 
External on pig Neutron mR/hr t - i x n - i I I V I I v n K . M " " " ' i v i m i w m 

Contact open pig mR/hr C u5 
<JL ^ I -<LL <L1 

Beta on open pig mR/hr O/W 
*{0 4 h ^ -Ifl- VJET. p»/ /A-"70 O ^ 3 ^ lii <g P Q. 

^me iv r AJ o 
T ^ Picture 

DfGET 
Table Readings 

~To Source mR/hr @ 6 inchs va "h<T _̂ o. M Source mR/hr @ 12 inches ML 
Source mR/hr @ 36 inches s" 

_ 3 L _ J 2 J L 
_£LI± Q<?-

L£L4 Size of source in cc's _£=£. ~2-0 &£- ;A- *4gfe-
Weight in grams -XiC ^ 5 1 8 tifrLb. 

Ak_J CPM Alpha ^a. •NX" \0»O 3 t U 
Pirect Beta/Gamma T I M \ot5Z-iD, W 1SI.X 7s-S J i S . 

o 6 j 

Info on source: A3 

rr 

JUST 
oftaJCk 

uZici DATE 2uf 

Information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

kJO _ 
£tJPO 

CoUo 

SOO 
< Z J O O < £ > 

— * , 

CftckA^-

« 

Soy s/t̂ s 
€s($7 

file:///ot5Z-iD
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I 





041 1 SC-184 3 -* /-2002 5.53.18 PM 

1 SC-184 

10000 c: 

1000 

100 

Counts 

10 

0.00 

Mi 

i l l 

1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 5:53:17 PM Real Time: 20.00 s. Live Time: 9.48 s. 
File: C:\User\GNIVVEB~1\041 1 SC-184 3-27-2002 5.53.18 PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/041
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042 1SC-185 3-*/-2002 5.59.18 PM 

1SC-185 

10000 

1000 

100 

Counts 

10 

4M <*t 

mm 
0.00 512.00 1534.00 

j t t I M l 
2045.00 1023.00 

Energy (keV) 
Acquired: 3/27/2002 5:59:17 PM Real Time: 20.00 s. Live Time: 14.68 s. 
File: C:\User\GNIWEB~1\042 1SC-185 3-27-2002 5.59.18 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/042




1000 

Counts 

0.00 

043 1SC-186 3-^7-2002 6.03.09 PM 

1SC-186 

H^KUM 

put*' 

512.00 1534.00 
iJ in. 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 6:03:09 PM Real Time: 20.00 s. Live Time; 19.26 s. 
File: C:\User\GNIVVEB~1\043 1SC-186 3-27-2002 6.03.09PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/043




10000 

1000 

100 

Counts 

10 

044 1SC-187 3-z7-2002 6.07.50 PM 

1SC-187 

, & & * , 

I f c ^ 
it*,** 

% 

0.00 

6>* 
£3l6fO 

j.i,ni* 
» 

^fj M 

I ! to 

&*«\ 

$!%] 

hhiu J 

i ii i i i i 

i l l I 13! ' • « 

i i , ;.,< 

if PI 
! I l l i Ii! 

/rub* 

toe** 
1/ 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 3/27/2002 6:07:49 PM Real Time; 20.00 s. Live Time: 7.06 s. 
File: C:\User\GNIWEB~1\044 1SC-187 3-27-2002 6.07.50PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/044


USEcofogy 
FS-TX-02-01 
Source Log 

Data q - V - ^ A j BKG 

12" 
36" 

mR/hr 

S urce mR/hr @ 6 inchs 
Settee mR/hr @ 12 inches 

Tabic Readings 

Sgorce^nR/hr @ 36 Incnes 
Size of source in eds 

Weight In grams 

C°M Alpha 
Direct Beta/Camma 

fnfo on source: 

jPb^Ttf^ 

JfJL*Q 
J 00 
/O^o 

la^eov 
- % 

<j o<? 

00^ 

J2. 

—T-

C 3 / 3 ? c c ^ CJ:H o/7> 

~C 

Container* 
External on pig in mR/hr 
External on pig Neutron mRI* 
Contact open pig mR/hr 
Beta on open pig mR/hr O/Vtf 

Picture 

' JSQ .... 7 m ~ 

..r.., 
nn 

/D »**• 

*5fyftfi..$ 

&G 
JO° 

/DO 1)00 
/ 

1 

i 

. . . , , - , , , - . , , . , - , • • , • , — , , , - - - • • • • i i - • 

information or. pig: 

OfrT£ 
Smear PPM per 100 cmA2 Aipim 
Smear PPM per f 00 crn*2 Beta 

Cafi^ 

n-&o 

/OOO 

•y 

2-0,0 

"2 OOO 0- <& 

PILL 

& • /QQ 

£{^ 

~s 
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Counts 

045 1SC-188 3-* 7-2002 6.14.32 PM 

1SC-188 

&/37 

2.00 
nl ...n. 

534.00 1023.66 
Energy (keV) 

Acquired: 3/27/2002 6:14:31 PM Real Time: 20.00 s. Live Time: 18.36 s. 
File: C:\User\GNIWEB~1\045 1SC-188 3-27-2002 6.14.32 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/045


USEcology 
FS-TX-02-01 
Source Log 

Date 3-Z-T on BKG 
6" 
12" 
36" 

mR/hr 
^. Z. 
CL 
< : . \ 

fYloDĝ  ttW-S " Pc-D~[62-^> 
SO- \"\\*\0 





1000 

Counts 

0.00 

046 1SC-189 3-^:7-2002 6.19.24 PM 

1SC-189 

/^/37 

512.00 
i t 1 

1534.00 
ILL. II, 

1023.00 
Energy (keV) 

Acquired: 3/27/2002 6:19:24 PM Real Time: 20.00 s. Live Time: 19.00 s. 
File: C:\User\GNIWEB~1\046 1SC-189 3-27-2002 6.19.24PM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

J L. 
2045.00 

file://C:/User/GNIWEB~1/046


USEcology 
FS-TX-02-O1 
Source Log 

Pate H^oa\ 

So cure es 

BKG 
6" 
12" 
36" 

mR/hr 
<a> 2. 

/ i 
Container # 
External on erfg in mR/hr 
External on^pra Neutron mR/hr 
Contact open ag mR/hr 
Beta on open [*fg mR/hr O/W 

/<*p 
&&> 
<\ 

fi*^n 
,^<D 

I'M 
aru* 
/. i 

^ 2 > 

i<v*~ 
&>£& 
< I 
tfjg^p ^ 5 ^ 

M 3 
RK<o 
< I 

&£#-> 
$ & 

\<\H 
VKC* 
^ l 
8 * ^ V 

Picture 
D/GET 

^ * < 
<s I *" 

i - ^ 

i / ' 
L^ I <-""" 
t^ f w 

Table Readings 
2ES Source mR/hr @ 6 inchs Si<A. &KC M. »?£fr 

Source mR/hr @ 12 inches J ± ± ± Source mR/hr @ 36 inches 
Z ^ F I 5 Size of source in cc's HO <^ ZOCC <4Z~<^- ZScc^ 

Weight in grams 

"^TT" 1 ^ ^ ^ c ? 1 CPM Alpha < Z.6 S'OO 

^ ^ Pirect Beta/Gamma <h\a> iOG 

Info on source: 

IFTTPSfTpe^ej 

Information on pig: 

6 b T 
T T T T 

£/VP/HAF 
potJoT 

>Yf4t<g; 
Smear PPM per 100 cmA2 Alpha ^"V* Vtso-T _*ka ^ 3 _ 
Smear PPM per 100 cmA2 Beta 3-V<j A*kS_ TVT \ l > -3 JLia 



Smear Survey ResuHs 

Model 2929 

RWP GN02-001 

ITEMS #90-213 

Survey # 

S/N # 1716000 Cal Due 7/14/02 

4/3/02 TIME 1115 

MDA Aloha pPM MDA Beta PPM 
10.7 66 

BKG Aloha CPM BKQ Beta CPM 
0.4 69.1 

Aloha Eff 0.26 Beta/Gamma Eff 0.33 

%&**> 

bowc«-

• • j 

^~ 

_ 

— 

**.*. 

90 

99 

100 

101 

190 

191 

192 

193 

194 

195 
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208 

213 

2 Min CPM 

22 

64 

48 

19 

15 

755 

92 

46 

2 

4 

10 

2 

6 

3 

3 

178 

214 

0 

DPM 

40.8 

121.5 

90.8 

35.0 

27.3 

1 450.4 

I75.4 

86.9 

2.3 

6.2 

17.7 

2.3 

10.0 

4.2 

4,2 

:i40.8 

'10.0 

•1.5 

-1.5 

•1.5 

•1.5 

-1.5 

-1.5 

-1.5 

•1.5 

90 

99 

100 

101 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

205 

206 

208 

213 

2 Min CPM 

190 

225 

169 

1523 

154 

258 

146 

246 

150 

151 

160 

134 

156 

176 

142 

799 

1-.C0 

112 

DPM 

78.5 

131.5 

46.7 

2,098.2 

23.9 

181.5 

11.8 

163.3 

17.9 

19.4 

33.0 

-6.4 

27.0 

57.3 

5.8 

1,001.2 

1,548.2 

-39.7 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 

-209.4 



1 
I 
I 

r 
i 
i 
i 



002 S190 4-3-W02 10.59.56 AM 

S190 

(0 
* • » 

c 
3 
O 
O 

0.00 

T2>k^ 

512.00 1023.00 
Energy (keV) 

534.00 2045.00 

Acquired: 4/3/2002 10:59:56 AM 
File: C:\User\GNIWEB~1\002S190 4-3-2002 10.59.56 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.78 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/002S190
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003S191 4-3-^002 11.01.22 AM 

S191 

CO 

c 
o 
O 

0.00 

2*f? fite? 

512.00 1023.00 
Energy (keV) 

2045.00 

Acquired: 4/3/2002 11:01:22 AM 
File: C:\User\GNIWEB~1\003S191 4-3-2002 11.01.22 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.78 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/003S191
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004 S192 4-3-^002 11.02.12AM 

S192 

100 

0.00 

£ ^ ^ 3fc 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:02:13 AM Real Time: 20.00 s. Live Time: 19.80 s. 
File: C:\User\GNIWEB~1\004 S192 4-3-2002 11.02.12 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/004
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005 S193 4-3-W02 11.03.06 AM 

S193 

CO 

c 
o 
O 

100 

0.00 512.00 534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:03:06 AM Real Time: 20.00 s. Live Time: 19.78 s. 
File: C:\User\GNIWEB~1\005S193 4-3-2002 11.03.06AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/005S193
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c 
3 
o 
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100 

0.00 

006 S194 4-3-*O02 11.03.56 AM 

S194 

A<\ (O^M 

512.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:03:56 AM Real Time: 20.00 s. Live Time: 19.70 s. 
File: C:\User\GNIWEB~1\006S194 4-3-2002 11.03.56AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/006S194


USEcology 
FS-TX-02-01 
Source Log 

Date V 2.02,. 

*DovVCC*> 

BKG 
6" 
12H 

36" 

mR/hr 
<0;1~ 

1 
4f 

Container # L H 
3CT 

( ^ 
External on aiq in mR/hr &£& 
External on eutron mR/hr 

= # ^ 
Contact open qfa mR/hr 
Beta on open pjg"fhR/hr 0/W 

Picture 
D/GGT 

^ ^ 
v - I tx-

c / 

v^ 
L^^ \ ^ 

L^ 1 v"'' 

Table Readings 
M: 2a w^y Source mR/hr @ 6 inchs fi^fc 5^ 

Source mR/hr @ 12 inches i ± i -r i Source m_R/_hr @ 36 inches 
Size of source in cc's qo oc- cc~ 

So 
STe^ 1\ LC^ (8<^~ 

Weight in grams QX&Cy 9- _2£ fr ^ ~ •*AV-
CPM Alpha 
Direct Beta/Gamma 

<£2^> 
z_00 

<4X) 
\0O 

< 2 L # 

too 
< 2 , 0 
tDD 

<,^o I 
[oo 

Info on source: 

fVrWT 

6H, o^ &A& or 

(dd/tr^cL 

t\ W Ig-Information on pig: 

ITT Smear PPM per 100 cmA2 Alpha Hl3i 3.3 \0 .D J^L 
Smear PPM per 100 cmA2 Beta AVt 33 ,0 - fc -Hr ai. 0 f i . 3 





i- ! 1 
007 S195 4-3W02 11.04.46 AM 

S195 

2>KGr 

1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 4/3/2002 11:04:46 AM 
File: C:\User\GNIVVEB~1\007S195 4-3-2002 11.04.46 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.76 s. 
Channels: 8192 

file://C:/User/GNIVVEB~1/007S195
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008 S196 4-3-*.-J02 11.05.32 AM 

S196 

0.00 512.00 

n 

534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:05:33 AM Real Time: 20.00 s. Live Time: 19.72 s. 
File: C:\User\GNIVVEB~1\008S196 4-3-2002 11.05.32AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/008S196


r 

1 

I 
I 
I ' 



I I ' 1 I I 

009 S197 4-3W02 11.06.28 AM 

S197 

1023.00 
Energy (keV) 

Acquired. 4/3/2002 11:06:28 AM Reai Time: 20.00 s. Live Time: 19.74 s. 
File: C:\User\GNIWEB~1\009S197 4-3-2002 11.06.28AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/009S197
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! ! 1 I ' 1 
010 S198 4-3-^02 11.07.12 AM 

S198 

(0 
• * -> 

c 
O 
O 

^k(r 

2.00 
.niia 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:07:12 AM Real Time: 20.00 s. Live Time: 19.72 s. 
File: C:\User\GNIWEB~1\010S198 4-3-2002 11.07.12AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/010S198
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0.00 
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011 S199 4-3W02 11.07.57 AM 

S199 

512.00 
111 

1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 4/3/2002 11:07:57 AM 
File: C:\User\GNIWEB~1\011 S199 4-3-2002 11.07.57 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.76 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/011


USEcology 
FS-TX-02-01 
Source Log 

Pate <J~?--crz_ 

^Q[)jfcZ^ 

BKG 
6" 
12" 
36" 

mR/hr 
< 0 . ^ 

1 1 
2gr ~5o5^ 2 5 3 Container # Zero 
fbfLG 

£W 
External on pig in mR/hr W£ 10 
External on pig Neutron mR/hf < J JLL 

•v^t 
<Li <± 

Contact open pig mR/hr 
Beta on open pig mR/hr Qfl/V 

Jk£- U O 
Y ^ 3Z. 

uof>lji U6 pt<3 
Picture t ^ 

piaer 
Table Readings 

~Wu w* Source mR/hr @ 6 inchs IS_ 1Z^ 
Source mR/hr @ 12 inches £L z Z3I Source mR/hr @ 36 inches £uL <o. 
Size of source in cc's 2LQ CC- T>eo "3> c^ - QX> <-<-

Weight in grams 
^ i *-b • ^ 

^ 

• * / ^ 
CPM Alpha 
Direct Beta/Gamma iSb 

zLtmt 

Ho4-Info on source: 
PJOLCS 

i 

3 t. 'ff/* 

tJLLC-

Information on pig: 

Smear PPM per 100 cmA2 Alpha •OQ K. 

Smear PPM per 100 cmA2 Bet3 ld~K~ 
Z.OO too fZ-OO 
5SIC foo/^ 23SK 
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1000 

100 

0.00 

] S I ' l l 
012 S200 4-3-^02 11.09.14 AM 

S200 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:09:14 AM Rea! Time: 20.00 s. Live Time: 15.28 s. 
File: C:\User\GNIVVEB~1\012S200 4-3-2002 11.09.14AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/012S200
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013S201 4-3-^02 11.10.12AM 

S201 

B c 
3 
o 
O 

-RUG-

0.00 1023.00 
Energy (keV) 

534.00 2045.00 

Acquired: 4/3/2002 11:10:13 AM 
File: C:\User\GNIWEB~1\013S201 4-3-2002 11.10.12 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.74 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/013S201
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I 1 1 1 ! 
014 S202 4-3-vtU02 11.11.15AM 

S202 

gjPX AiWu g t T 7 

512.00 023.00 
Energy (keV) 

Acquired: 4/3/2002 11:11:15 AM 
File: C:\User\GNIWEB~1\014S202 4-3-2002 11.11.15 AM.Spc 
Detector: #1 digiDART USE 1b 

noil 
1534.00 2045.00 

Real Time: 20.00 s. Live Time: 18.58 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/014S202
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015S203 4-3-^j02 11.12.11 AM 

B c 
3 
o 
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100 

10 

0.00 

S203 

AJP?M c\zy 

512.00 
n II! n i J h 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:12:11 AM Real Time: 20.00 s. Live Time: 19.70 s. 
File: C:\User\GNIWEB~1\015S203 4-3-2002 11.12.11AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015S203


" 

I 
I 

1 
1 
I 
I 



016 T204 4-3-* J02 11.13.03 AM 

S204 

c 
3 
o 
O 

1000 

100 

0.00 512.00 1534.00 1023.00 
Energy (keV) 

Acquired; 4/3/2002 11:13:03 AM Real Time: 20.00 s. Live Time: 1.28 s. 
File: C:\User\GNlWEB~1\016T204 4-3-2002 11.13.03AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNlWEB~1/016T204


US Ecology 
FS-TX-02-01 
Source Log 

Date * A t - < r 

1%%MfC^S 

BKG 
6" 
12" 
36" 

mR/hr j 

< 0.^11 
c_ I 

4/ i 
&?7 I a g s | -z^^f Container # .St6S~ £/?<* 

External on pig in mR/hr ft£^ .a ft- ^ / ^ SM: 
External on pig Neutron mR/hr J O _ _4LL <4- T T 
Contact open pig mR/hr 

•W& 
% 

~p^5 U*f*$/ -U£L 
Beta on open pig mR/hr 0/W 

^ 
T7~ 
T7~ 

1 ^ ^ ^ 
Picture 
DtSET 
Table Readings 

SKS: s ^ A3L Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches i 

<o.-% 

± 
Q.e-C' 

+ < 0 . ? -
Source mR/hr @ 36 inches 
Size of source in cc's </Q<*~ tPifcJ^ 2 , 0 c t S c^- V D c ^ 

Weight in grams 3S" ^ < ^ k^^- iby J±L ¥- ^OL r--3t 
CPM Alpha K7 D 

- # * - & -
/VJ,fc. 

Direct Beta/Gamma !>~ZJOD JLS'OO 1 Q O O C 

Sb-UiV 

Info on source: L\ V meTAc 

a") 

Information on pig: 

Smear PPM per 100 cmA2 Alpha _î i 3 H 0 ^ hJ- Q< M-t<D>0 VoQ 
Smear PPM per 100 cmA2 Beta S>% Loot."* . "S^o, S^l>3 / 6 T D / ^ 
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' 1 < I I ) 
017 S205 4-W002 11.13.49 AM 

S205 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:13:49 AM Reai Time: 20.00 s. Live Time: 19.76 s. 
Fiie: C:\User\GNIVVEB~1\017S205 4-3-2002 11.13.49AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/017S205
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018 S206 4-b ^002 11.14.37 AM 

B 
c 
o 
O 

S206 

&ff7 fiMAI £ o ^ /h/fl* 

0.00 

^ i & * 
1 «> *!f D« 

512.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:14:37 AM 
File: C:\User\GNIWEB~1\018 S206 4-3-2002 11.14.37 AM.Spc 
Detector: #1 digiDART USE 1b 

1534.00 2045.00 

Real Time: 20.00 s. Live Time: 19.56 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/018
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0.00 

019 S207 4-W002 11.15.30 AM 

S207 

512.00 1023.00 
Energy (keV) 

1534.00 2045.00 

Acquired: 4/3/2002 11:15:30 AM 
File: C:\User\GNIWEB~1\019 S207 4-3-2002 11.15.30 AM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.74 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/019
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020 S208 4-b-^002 11.16.20 AM 

S208 

c 
O 

O 

100 

0.00 

Gs&l 

512.00 534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:16:20 AM Real Time: 20.00 s. Live Time: 19.72 s. 
File: C:\User\GNIWEB~1\Q20S208 4-3-2002 11.16.20AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/Q20S208
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021 S209 4-3 ^002 11.17.06 AM 

S209 

fc?*£ &6# CJ&7 

c 
3 
O 
O 

1000 — 

0.00 512.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:17:07 AM Real Time: 20.00 s. Live Time: 12.68 s. 
File: C:\User\GNIWEB~1\021S209 4-3-2002 11.17.06AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/021S209


USEcology 
FS-TX-02-01 
Source Log 

Date U-ZVL^ 

So^^&> 

BKG 
6" 
12" 
36" 

mR/hr 

<6X-
1 
V 

z-Hf Container # 2UO 
us : 

_̂n "U2^- *-J3 
External on pig in mR/hr c?-C " , £ > • 2,6, OXP 
External on pig Neutron mR/hr -£i /ES5 

< i <i <. i < i 
Contact open pig mR/hr / J o P i ^ |Q<> P l 1 ^ IQOC^fJ <:ANISP«^ 
Beta on open pig mR/hr O/W 1 ^ £ 3-fr**- Jk»o 

* ^ 
.££ 

~ ^ ~ ^ Picture 
~v^ Dl&£T 

Table Readings 
Source mR/hr @ 6 inchs 0>* e,C6 (Z&Y on V.3 
Source mR/hr @ 12 inches <ox. -t + MLl. 
Source mR/hr @ 36 inches ^ 0 - ? ^ o#y 
Size of source in cc's TJD<-* [ CC ( ^ </ CC^ Q,Z.&Fl~ 

Weight in grams Z-O ^s- ¥• <-t 5- Dfttn mSAO^ 
Q-S"Lb. 

A ^ — CPM Alpha <:^o 
Direct Beta/Gamma "SOOOO SSfrP 

Info on source: 

CO 

€ e / 

C l A K j 

^ ce f tD 

6GIWS 

Information on pig: 

Smear DPM per 100 cmA2 Alpna 
Smear DPM per 100 cmA2 Bet3 

<Z-00 

/ 57> >C 
[Oo& 
V O r ^ 

lOcrO 
8o/c 

mctx 
AfPuaTt 

2 - i r « ( 
-31.1 

On3 

I 

s. 

w r 
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! i S I I 1 1 
022 S210 4-b-2002 11.17.53 AM 

S210 

1000 dm >&>#? 

&*6 M 

100 

0.00 512.00 1534.00 
iiiiiiiii 

2045.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:17:53 AM Real Time: 20.00 s. Live Time: 18.00 s. 
File: C:\User\GNIWEB~1\022S210 4-3-2002 11.17.53AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/022S210




023S211 4-J 2002 11.18.41 AM 

S211 

10000 

CO 

c 
3 
o 
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1000 
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10 

if 
EPIS^ CM 

0.00 

w 
£ft 

rf> 

#4 
# 

\* 

II 

3Slf } f 

ta 

# 

III i l l tuu 

512.00 

4" 

m I 
J liii I 

1534.00 
i ml I ill i Ui.M 

1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:18:41 AM Real Time: 20.00 s. Live Time: 15.10 s. 
File: C:\User\GNIWEB~1\023 S211 4-3-2002 11.18.41 AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/023
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024 S212 4-b-2002 11.19.27 AM 

S212 

1000 EulS-2-

100 

10 

0.00 

% > 

& 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:19:27 AM Real Time: 20.00 s. Live Time: 19.50 s. 
File: C:\User\GNIWEB~1\024S212 4-3-2002 11.19.27AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/024S212




I 
025 S213 4-b-*002 11.20.23 AM 

S213 

CP% 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/3/2002 11 ;20:23 AM Real Time: 20.00 s. Live Time: 17.48 s. 
File: C:\User\GNIVVEB~1\025S213 4-3-2002 11.20.23AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIVVEB~1/025S213
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026 S214 4-3-^002 11.21.22 AM 

S214 

10000 

CO 

c 
3 
o 
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1000 

100 
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$>ifri 

ft 
}M U m* WW 

^S/a7 

W 

0.00 

H. , 

'1# 

iy i jni 
2.00 1534.00 1023.00 

Energy (keV) 
Acquired: 4/3/2002 11:21:21 AM Real Time: 20.00 s. Live Time: 7.14 s. 
File: C:\User\GNIWEB~1\026S214 4-3-2002 11.21.22AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/026S214


USEcology 
FS-TX-02-O1 
Source Log 

Date \%(2/02\ 

5w*ec£f 

BKG 
6" 
12" 
36" 

mR/hr 

Container # 
External on qjaHn mR/hr 
External on p j j Neutron mR/hr 
Contact open aa mR/hr 
Beta on open *|g mR/hr OA/V 

a/jT 
_to 
L-i 
J-D 

/vn 
Picture 
DlGET 

j ^ " ~ 

I 
I 
I 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

-5 
/ - • £ * 
Q*H 
± 1 , • „ — i - , i • - , . — -

CPM Alpha 
Direct Beta/Gamma 

- — 

HtoMf} 
| 

Info on source: 
Ko*T 

Information on pig: 

Smear DPM per 100 cmA2 Alpha 
Smear DPM per 100 cmA2 Beta 
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027 S215 4-3-^002 11.22.30 AM 

S215 

10000 

• * - • 

c 
O 

O 

1000 

100 

10 

0.00 

AM M 

AM* 
0 n&*& 

1534.00 
11in U . .BI i l 

1023.00 
Energy (keV) 

Acquired: 4/3/2002 11:22:30 AM Real Time: 20.00 s. Live Time: 7.34 s. 
File: C:\User\GNIVVEB~1\027S215 4-3-20Q2 11.22.30AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/027S215
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USEcology 
FS-TX-02-01 
Source Log 

Date Z E S 3 3 ^ BKG 
6" 
12" 
36" 

mR/hr j 
O. 2^ 

o .7 j 
G ^ i 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hf 
Contact- open pig mR/hr 
Beta on oper>-p>9 mR/hr Q/W 

I22ZI 
y<£/? 
-^- i 

Srll 
Ktt 
< t 

- ^ r ^ K ? £2 
0<3£i-k2£_ 

Lia. 
< 1 
/_?o 
2&Q 

Picture 
Pi SET 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 
Weight in grams 

jCPMAiphc 
Direct Beta/Gamma 

Info on source: 

T7-
T^ 

2-

5--YZ s_^ 
tc>0 c<~ 

<^bD *vrw 

$- ^ 
±L 

ZCr^ 
/Q^<-
/O <) IV. 

> c I *? 

5 AN 
p*i l \ -^ 

/oao 
s~o& 
G-r 

S < ^ 

2c 
^ 

3) 

/,£> fL 
<U. TKT*&£ 
iS ^ 

&00 
Yoa 
no &6t~c~ 

^r 

So+Hz£ 

0 ^ 

Information on pig: 

Smear QPMpor 100 omA2 Alpha 
Smear OH Muui luuCni'^btJld 

fr&oo 
<3o 

&Qo 
? 

(P £>&s 
10 A / ^ 

/ 

^ ' 

c wQcudc 
U&%S0 

6 
21o 

~7 

_ ) 
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1 ' 1 1 ! \ 
011 S216-2 7- ,2002 2.38.55 PM 

T! 

m 

S216-2 

511.00 
i i I ml ! 

1533.00 

i ii 

022.00 
Energy (keV) 

Acquired: 7/1/2002 2:38:56 PM Real Time: 21.04 s. Live Time: 5.78 s. 
File: C:\User\GNIWEB~1\011S216-2 7-1-2002 2.38.55PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2044.00 

file://C:/User/GNIWEB~1/011S216-2
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0.00 

/U 341 

I I I S I ! 
003 S217 4-13-2002 9.56.27 AM 

S217 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 9:56:28 AM Real Time: 20.00 s. Live Time: 18.54 s. 
File: C:\User\GNIVVEB~1\003S217 4-19-2002 9.56.27AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/003S217
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004 S218 4~1s-2002 10.06.54 AM 

S218 

Csl37 

512.00 
111 1.1.11 llljili. I ILLIUI 

534.00 023.00 
Energy (keV) 

Acquired: 4/19/2002 10:06:54 AM Real Time; 20.00 s. Live Time: 8.16 s. 
File: C:\User\GNIWEB~1\004S218 4-19-2002 10.06.54AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/004S218
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005S219 4-1^-2002 10.11.31 AM 

S219 

10000rr 

I 
3 
O 
O 

1000 — 

0.00 

Cs. 137 

512.00 
l l l l i . l t 

1534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 10:11:30 AM Reai Time: 20.00 s. Live Time: 9.98 s. 
File: C:\User\GNiWEB~1\005S219 4-19-2002 10.11.31AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

T 
2045.00 

http://lllli.lt
file://C:/User/GNiWEB~1/005S219


US Ecology 
FS-TX-02-01 
Source Log 

Date VvM- BKG 
6" 
12" 
36" 

mR/hr r 

O. 2_ 
0 . ^ 
0«z— 

^~-/~> I - ^ - . ^ - ^ ^ -7'—V J . 
Container # 

/5>St* 
a 

External on pig in mR/hr ^ D I I 3S*> 32 m,^ 
External on pig Neutron mR/hr < " / < 1 < / ss: _ î < / 

7^7C Contact open pig mR/hr 
Beta on open pig mR/hr 0/W V 7 £ > 4. 1£ &><? 

*&&*& 
-MH *r&&</^ 
>S-Q& 

Picture _ _ ^ 
Dl&ET 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

/o 
n 

. a t , ,,, 
***FT* 
sri-6s 

*75"<? 
-hoa 
<TO 
*-/0c*^ 

^o$™ 

</<ro 
/ID 

zo 
ZJDCX^ 

1 *~r-\ 

<?A 
3 . ? £ 
> 

,3,0 <1<^ 

^ - ^ ^ ^ 

6£>o 
rsr> 
y& 

ao^c-
^ S 1 ^ ' 

CPM Alpha ^4- K ~ ^ Direct Beta/Gamma 

55 Info on source: 

8.S. 
^ 5 

O I A J 

Ct^-/ 

Information on pig: 

Smear DPMper tan cmAfl Alpha. 
Smear DPNTpci IOO-emA2 Bote 

CPO 
1 

rr^fb^-

V 7 
r 

/oo 
& 

qio 
ft 

<Z>C>o 
& 



1000 

I i ) • I ' 

006 S220 4-1^-2002 10.18.43 AM 

S220 

Csl37 Co £>0 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 10:18:43 AM Real Time: 20.00 s. Live Time: 18.88 s. 
File: C:\User\GNIWEB~1\006S220 4-19-2002 10.18.43AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/006S220




007S221 4-1»-2002 10.25.24 AM 

S221 

10000 9V K-*»y Cc\^ 

1000 

0.00 512.00 
IIP 

iluUlU Mill 

1534.00 
1023.00 

Energy (keV) 
Acquired: 4/19/2002 10:25:23 AM Real Time: 20.00 s. Live Time: 10.60 s. 
File: C:\User\GNrVVEB~1\007S2214-19-2002 1G.25.24AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNrVVEB~1/007S2214-19-2002
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008 S222 4-1^2002 10.30.43 AM 

S222 

10000 c: 

B c 
3 

o 
o 

1000-

? v > * TO> C& 137 

^ 3 I k 

l i i i l l i lliitiliiiillii 
534.00 

flL I -. . L I 
1023.00 

Energy (keV) 
Acquired: 4/19/2002 10:30:43 AM Real Time: 20.00 s. Live Time: 13.34 s. 
File: C:\User\GNIWEB~1\008S222 4-19-2002 10.30.43AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/008S222
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009 S223 4~1b=-2002 10.34.57 AM 

S223 

Os IB7 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 10:34:58 AM 
File: C:\User\GNIWEB~1\009 S223 4-19-2002 10.34.57 AM.Spc 
Detector: #1 digiDART USE 1b 

j] in n 

1534.00 2045.00 

Real Time: 20.00 s. Live Time: 0.00 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/009
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010 S224 4-19-Z002 10.40.11 AM 

S224 

C* 137 

512.00 
fiiLJl l lJlI l l i 

534.00 
niiilni 

"Ll"2045.00 023.00 
Energy (keV) 

Acquired: 4/19/2002 10:40:11 AM Real Time: 20.00 s. Live Time: 9.46 s. 
File: C:\User\GNIWEB~1\010S224 4-19-2002 10.40.11AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNIWEB~1/010S224


USEcology 
FS-TX-02-01 
Source Log 

Date BKG 
6" 
12" 
36" 

mR/hr 
c?*-^ 
0.Z. 

c,?-~ 

JSSEL ~3&T 1&8 „ Container # 
External on pig in mR/hr £3 frl«- OOUO &M 

^JOLjb 
External on pig Neutron mR/hf *=± J<_L < \ 
Contact open pig mR/hr e& Beta on open pig mR/hr O/W ~> jrpR. 

ISO / £ C ? 
/ / ^ J L U L 

Picture 
I T ^ 

T ^ 
"Z7" DJ&ET 

Table Readings 

f » ? /^ I fi*/ Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 

7C>Q 
_2£L 

JL± 
J^L r& 

Size of source in cc's 
Weight in ~;rams 

-Z.0 <L<- -z.z OL 
$Lh ^4 »vu '& j*n 2S 

-5~DC^ 
»*v 

CPM Aipha 

•'x- I Y ^ 
- * -

J * f " Direct Beta/Gamma 

Information on pig: 

hJO 
/ W 5"Ap^t~ 

I A / / ^ -

^ 5 
Smear BPM per 100 omrt2 Alpha 
Smear BHvl pei 100 uu "2 Dtila 

/Qdo 

I5L & 
So /s~oo 

baJ oP&v MA#<W fid?* 

Cĉ J Cl_o^^9 M^«i- &>?# 

JL /: 

SOfM*^-
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1000 

011 S225 4-19-2002 10.43.09 AM 

S225 

C^lBY 

Cs\?7 

I 
0.00 512.00 1534.00 

ILJL 
1023.00 

Energy (keV) 
Acquired: 4/19/2002 10:43:09 AM Real Time: 20.00 s. Live Time: 2.56 s. 
File: C:\User\GNIWEB~1\011S225 4-19-2002 10.43.09AM.Spc Channels: 8192 
Detector: #1 digiDARTUSE 1b 

2045.00 

file://C:/User/GNIWEB~1/011S225
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012 S226 4-19-2002 10.47.50 AM 

S226 

^ 1 3 7 

512.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 10:47:50 AM Real Time: 20.00 s. Live Time: 17.60 s. 
File: C:\User\GNIWEB~1\012S226 4-19-2002 10.47.50AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/012S226
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013 S227 4-19-^002 10.52.13 AM 

S227 

Q > \ 3 7 

C * \ 3 7 

100 

512.00 534.00 1023.00 
Energy (keV) 

Acquired: 4/19/2002 10:52:13 AM Real Time: 20.00 s. Live Time: 17.44 s. 
File: C:\User\GNIVVEB~1\013S227 4-19-2002 10.52.13AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/013S227
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014 S228 4-19-2002 10.55.38 AM 
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iff 1 

C*\37 

II I 
512.00 

• •II HIJ l l l l i 
1534.00 1023.00 

Energy (keV) 
Acquired: 4/19/2002 10:55:37 AM Real Time: 20.00 s. Live Time: 13.72 s. 
File: C:\User\GNIWEB~1\014S228 4-19-2002 10.55.38AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/014S228
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015 S229 4-19-2002 11.01.50 AM 

S229 

C&137 

liJiUllllLlfl. !il U. ill! 
1534.00 1023.00 

Energy (keV) 
Acquired: 4/19/2002 11:01:50 AM Real Time: 20.00 s. Live Time: 11.80 s. 
File: C:\User\GNIWEB~1\015S229 4-19-2002 11.01.50AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/015S229


USEcology 
FS-TX-02-01 
Source Log 

Date < / , /? . f l -Z . BKG 
6" 
12M 

36" 

mR/hr . 
0 - 2 . 
O-TL 
o . z _ 

Container # 
Externa! on pig in mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

^hO 
-YDr**-

<L I 
VA 
300 

^ v 3 l 
M^-fc»s-

< 1 
&10D 
/ ^ ^ 

a 3 a 
/& 
<df 
<~/sv 

/ * * 

Picture 
DlG£T 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc' 

Weight in grams 

5-S-
/s-

3 
' ^OC C-C-A 
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Q-9D 
<pO 
To 

, iS-ct-
•z^Lb-
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~lo 

b 
~?s~<y-

*o 
CPM Alpha 

y? ;x' 1 X Direct Beta/Gamma 

Info on source: 

dftU 
^5 fs 

- ^ 

Information on pig: 

Smear ©PMjjer lUU cm'7 Alpha 
bmear' t'-ut-TT^*1J.̂ > rmAii' I f r f i 

£t/J C^OSCO U^<7O~* /?Q'^O 
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016 S230 4-19-2002 11.05.14 AM 

S230 

1000 Cs \Z1 

C*\37 

m 

0.00 512.00 1534.00 
JI 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 11:05:14 AM Real Time: 20.00 s. Live Time: 17.84 s. 
File: C:\User\GNIWEB~1\016S230 4-19-2002 11.05.14AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/016S230
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017 S231 4-19-2002 11.09.54 AM 

S231 

OJ17 

C5>\3T 

512.00 534.00 
II ll 

1023.00 
Energy (keV) 

Acquired: 4/19/2002 11:09:54 AM Real Time: 20.00 s. Live Time: 16.00 s. 
File: C:\User\GNIWEB~1\017S2314-19-2002 11.09.54AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/017S2314-19-2002
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018 S232 4-19-z002 11.14.29 AM 

S232 

Cs. I37 

512.00 

II! i i i h i l i l l i J i i l l l l i i l l Lily Jill n 
1534.00 

II ill 
1023.00 

Energy (keV) 
Acquired: 4/19/2002 11:14:30 AM Real Time: 20.00 s. Live Time: 13.80 s. 
File: C:\User\GNIWEB~1\018S232 4-19-2002 11.14.29AM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/018S232


US Ecology 
FS-TX-02-01 
Source Log 

Date 

<,OJJ£^^ 
„$IPG t 

BKG 

12" QJ 
36" 

mR/hr 

r> 
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%K«L 5 V y<^> 6 o ^ - V $ / ^ 
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1000 

Counts 

0.00 

I ' l l I ' 

040 Sour-233 6-S^-2002 1.36.51 PM 

S-233 

512.00 

fli W ,0: 

j n i! n i . n 
534.00 1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:36:51 PM Real Time: 20.00 s. Live Time: 19.42 s. 
File: C:\User\GNIVVEB~1\040Sour-233 6-18-2002 1.36.51 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIVVEB~1/040Sour-233
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Counts 

041 Sour-234 6-W-2002 1.37.55 PM 

S-234 

I 

0.00 512.00 

fa 

111 
023.00 

Energy (keV) 

lit h nl .n i 
1534.00 2045.00 

Acquired: 6/18/2002 1:37:54 PM 
File: C:\User\GNIWEB~1\041 Sour-234 6-18-2002 1.37.55 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.42 s. 
Channels: 8192 

file://C:/User/GNIWEB~1/041


1 
I 
1 

•M 

I 
I 
I 
I 



042 Sour-235 6^ -2002 1.38.50 PM 

10000 

1000 

100 

Counts 

10 

0.00 

S-235 

fa(0lM - ds/37. $4/33 -AMZ4( 

Jest? 

Colli 

3% 

, 
m 

512.00 1534.00 
..! n i n u n I. 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:38:50 PM ReatTime: 20.00 s. Live Time: 2.42 s. 
File: C:\User\GNIWEB~1\042Sour-235 6-18-2002 1.38.50PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/042Sour-235


USEcology 
FS-TX-02-01 
Source Log 

Pate T^s-oz.^ 

So^rc£"> p n to B(%( 

BKG 
6" 
12" 
36" 

6< 

mR/hr 
*7 

X16 ~ - ^ zW Container # 233 
External on pig in mR/hr N-»0 ^1 «^to M? ft 6 MD Ua 
External on pig Neutron mR/hr A± <Ll 
Contact open pig mR/hr ^ 0 , " Z _ AJ't? f /TW(g-
Beta on open pig mR/hr O/W t i g " 3 L M ^ 

• F ^ -Picture 

Table Readings 
Source mR/hr @ 6 inchs < ^ / * < ^ C > , ^ n.?* 
Source mR/hr @ 12 inches i i * Source mR/hr @ 36 inches 

iTgg<<- c A ^ r ? £ ^ ^ Size of source in cc's \qO CLC^ 
Weight in grams ^&<f y UUth. 

[CPM Alpha 3 
Pirect Beta/Gamma loop I 3/*><3d3 

Info on source: 

vt 
< • cAPS 

Qupf&CK 
I 6AA-

Information on pig: I 
1 Smear PPM per 100 cm*2 Alpha JSL B Smear PPM per 100 cmA2 Beta 

1 
/^/<^ 

)JOfL\ veuJ 

<A 3 6 

<S7?<V 
' • 

tf< fefc^j- ^ o o <f 
Q>4 "=&-



Smear Survey Results 

Model 2929 

RWP GN03-002 

Location Sources #236,237,239,241 

Survey # fj/fj^ 

S/N # 1716000 Cal Pue 7/14/02 

5/30/02 Time 1559 

MDA Alpha PPM MDA Beta PPM 
7.6 68 

BKG Alpha CPM BKG Beta CPM 
0.2 76.0 

Aloha Eff 0.32 Beta/Gamma Eff 0.33 
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237 

239 

241 
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107 
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109 

110 

111 
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120 
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2 Min CPM 

1 
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224 

261 

2 

y 1 

\ 5 

\ 10 

\ 2 

\1 

1 \ 

2 \ 

0 \^C 

1 *J \ 
3 

1 

0 

0 

0 

0 

1 

1 

0 

PPM 
0.9 

35.3 

349.4 

407.2 

2.5 

1.0 

7.2 

15.0 

2.5 

0.9 

2.5 

0.9 

2.5 

-0.6 

0.9 

\ 4 1 

\ 0.9 

\ -0.6 

\-0.6 

\.6 

-0.\ 

0.9 \ 

0.9 \ 

-0.6 \ 

-0.6 N 
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239 

241 

W 
10d 

107 
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109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

2 Min CPM 

173 

371 

1877 

755 

185 

136 

\ 165 

\ 321 

\ 133 

Vl60 

181 

173\ 

192 X^ 

157 l̂ A. 

162 \ 

127 

158 

187 

169 

159 

138 

162 

160 

154 

PPM 
31.8 

331.8 

2,613.6 

913.6 

50.0 

-24.2 

19.7 

256.1 

-28.8 

12.1 

13.6 

31.8 

60.6 

7.6 

15.2 

V -37.9 

\ 9.1 

\ 53.0 

\ 25.8 

\o.6 

-2\2 

15.2\ 

12.1 \ 

3.0 \ 

-230.3 \ 
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043 Sour-236 6^-2002 1.39.40 PM 

S-236 

100 

Counts 

3^ 
Ceisi 

512.00 

^ 

tii \ \ n 
1534.00 

n n n i l 
1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:39:39 PM Real Time: 20.00 s. Live Time: 19.56 s. 
Fiie: C:\User\GNiWEB~1\Q43Sour-236 6-18-2002 1.39.40PM.Spc Channels: 8192 
Detector: #1 digiDART USE lb 

2045.00 

file://C:/User/GNiWEB~1/Q43Sour-236
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044 Sour-237 6-^-2002 1.40.34 PM 

100 

Counts 

1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:40:33 PM Real Time: 20.00 s. Live Time; 19.54 s. 
File: C:\User\GNIWEB~1\044Sour-237 6-18-2002 1.40.34PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/044Sour-237
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045 Sour-238 6^ -2002 1.41.31 PM 
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6$ -131 

i i l l I 
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i n 
0.00 512.00 1534.00 

n n n 
1023.00 

Energy (keV) 
Acquired: 6/18/2002 1:41:32 PM Real Time: 20.00 s. Live Time: 18.74 s. 
File: C:\User\GNIWEB~1\045Sour-238 6-18-2002 1.41.31PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/045Sour-238
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046 Sour-239 6W^-2002 1.42.20 PM 

S-239 

m. 

/(?0 CAJtb 

Counts 

512.00 1023.00 
Energy (keV) 

y i 

\ 

I ! 
fll 

1534.00 2045.00 

Acquired: 6/18/2002 1:42:19 PM 
File: C:\User\GNIWEB~1\046 Sour-239 6-18-2002 1.42.20 PM.Spc 
Detector: #1 digiDART USE 1b 

Real Time: 20.00 s. Live Time: 19.42 s, 
Channels: 8192 

file://C:/User/GNIWEB~1/046
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047 Sour-240 6^ -2002 1.43.06 PM 

1000 

100 

Counts 
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hA 
2?3#T3 

S-240 

ft mam #& zs-m 

0.00 
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n 
dl .mnm am 

1533.00 2044.00 
Energy (keV) 

Acquired: 6/18/2002 1:43:05 PM Real Time: 20.00 s. Live Time: 19.08 s. 
File: C:\User\GNiWEB~1\047Sour-240 6-18-2002 1.43.06PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

file://C:/User/GNiWEB~1/047Sour-240


USEcology 
FS-TX-02-01 
Source Log 

Pate BKG 
6" 
12" 
36" 

mR/hr I 
j 

&<Z~ j 
' 

Container # 
External on pig in mR/hr 
External on pig Neutron mR/hr 
Contact openj3ig"mR/hr 
Beta on open pig mR/hr O/W 

& • < / ( 

KJ& Pi Co 
< / 
a .3 
o .</ 

Picture 

Table Readings 
Source mR/hr @ 6 inchs o* 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

L JX-*^ 
r o.z, 

0<Z-
2£r" 
tt& 

|CPM Alpha 
Pirect Beta/Gamma /2-0O 
Info on source: 

Information on pig: 

Smear PPM per 100 cm*2 Alpha 
Smear PPM per 100 cmA2 Beta 
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048 Sour-241 6^-2002 1.44.22 PM 

S-241 

J^f /Sty 

I 
M iM 

6o^ 
/33Q 

512.00 1534.00 1023.00 
Energy (keV) 

Acquired: 6/18/2002 1:44:21 PM Real Time: 20.00 s. Live Time: 19.36 s. 
File: C:\User\GNIWEB~1\048 Sour-241 6-18-2002 1.44.22 PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.00 

file://C:/User/GNIWEB~1/048


USEcology 
FS-TX-02-01 
Source Log 

Date 4^7o^\ BKG 
6" 
12" 
36" 

mR/hr I 

! 

Container # 
Externa! asril&R- mR/hr 
External on pig Neutron mR/hr 
Contact open pig mR/hr 
Beta on open pig mR/hr C7W 

^ 3e>o? 
$P> 
aoR 

^yy 
/oo/C 

^r 
*/? 

^Y4 
5^/? 

Picture 
IDIG6T 
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I 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches frofl 5^0**1 AH. t/OOM?. 3d 
Source mR/hr @ 36 inches t&ft" Size of source in cc's #W$- / > ? # • B^%- g o < 3 ^ 
Weight in grams E Ls~i.es 

CPM Alpha 
Pirect Beta/Gamma 

Info on source: 

Information on pig: 

Smear PPM per 100 cmA2 Alplia 
Smear PPM per 100 cmA2 Beta 
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USEcology 
FS-TX-02-01 
Source Log 

Room 17 sources 

Date M4Q3~ 
zm . 9>«AP, ay? 

Container* 
*>e\Vr-1 i A till aob.p))L Contact mR/hr 

Picture of box 
Dig-I-Dart 

Table Readings 
Source mR/hr @ 12 inches 
Size of source in cc's 
Weight in grams 

Smear DPM per 100 cmA2 Alpha on box 
Smear DPM per 100 cmA2 Beta on box 

Info about item 
Be Detailed!! i5oe2> \vx£ ^ujo^S 
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USEcology 
FS-TX-02-01 
Source Log 

Room 17 sources 

Date 
tfi zftfiz 

Container* 
vrztfc Contact mR/hr 

Picture of box 
Dig-I-Dart 

Table Readings 

Ĥ  iAfaRhr Source mR/hr @ 12 inches 
Size of source in cc's 
Weight in grams UH. 

Smear DPM per 100 cmA2 Alpha on box 
Smear DPM per 100 cmA2 Beta on box 

Info about item 
Be Detailed!! 
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Counts 

001 1 Sour-251 6^f8~2002 3.13.08 PM 

S-251 

<f*-/37 

mnrnnn mnln 
1534.00 1022,00 

Energy (keV) 
Acqui red: 6/18/2002 3:13:08 P M Real Time: 20.00 s. Live Time: 0.92 s. 
File: C:\User\GNlWEB~1\001 1 Sour-251 6-18-2002 3.13.08 PM.An1 Channels: 8192 
Detector: #1 digiDART USE 1b 

2045.G& 

file://C:/User/GNlWEB~1/001


USEcology 
FS-TX-02-01 
Source Log 

Date \6-rt-ol BKG 
6" 
12-
36" 

mR/hr 

Container # 
Externa! on pig in mR/hr 
External on pig Neutron mR/hf 
Contact open pig mR/hr 
Beta on open pig mR/hr O/W 

?TX 
<* 1 

* \ 
^f 
'1 

rz 
Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

*l 
*l 
<-l 
3 
Z 

[CPM Alpha 
Direct Beta/Gamma 

Info on source: TPL 

- j 

Information on pig: 

Smear PPM per 100 cm*2 Alpha 
Smear PPM per 100 cmA2 Beta 
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002 Sour-252 6-W-2002 3.14.08 PM 

S-252 

£-/3? 
~/37 

o.oo 

p, 

fact 
3K? 

n. 534.00 
D 

1023.00 
Energy (keV) 

Acquired: 6/18/2002 3:14:09 PM Real Time: 20.00 s. Live Time: 19.60 s. 
File: C:\User\GNlWEB~1\002Sour-252 6-18-2002 3.14.08PM.Spc Channels: 8192 
Detector: #1 digiDART USE 1b 

204040 

file://C:/User/GNlWEB~1/002Sour-252
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USEcology 
FS-TX-02-01 
Source Log 

Date 6?-Pn)~o'X. 8KG 
6" 
12" 
36" 

mR/hr 

0 ^ 

Container # 
External os0s in mR/hr 
Externahst i i Neutron mR/hr 
Contact open pig mR/hr 
BetavmmmMta mR/hr O/W 

3S2> 
<7O0 
•41 
AJ/# 

//oo 

3 

[CPM Alpha 

Table Readings 
Source mR/hr @ 6 inchs 
Source mR/hr @ 12 inches 
Source mR/hr @ 36 inches 
Size of source in cc's 

Weight in grams 

6?0 
</o 

n>/4 
<yo 
Jo 

^//9-Pirect Beta/Gamma 

Info on source: 

information on pig: 

Smear PPM per 100 cmA2 Alpha 
Smear PPM per 100 cmA2 Beta 

hs/P 

5K 





G
Shaw Environmental, Inc

Waste Disposal Status

7/31/2003
9:00 AM

As of: May 2, 2003

Sort by Location

Waste Stream :
" ••'•'*?"> . ,"*,.

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Class C

Cesium sources

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Soil

Soil

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Date
Shipped

6/3/2002

11/13/2002

12/13/2002

12/18/2002

1/9/2003

12/7/2002

12/13/2002

12/5/2002

11/15/2002

11/8/2002

4/25/2003

2/7/2003

1/28/2003

5/2/2003

5/3/2003

6/3/2002

8/7/2002

8/29/2002

8/29/2002

7/2/2002

8/28/2002

4/30/2003

4/3/2003

' 4/3/2003

4/3/2003

4/15/2003

4/24/2003

4/27/2003

4/28/2003

4/28/2003

4/27/2003

4/23/2003

4/15/2003

4/14/2003

9/20/2002

10/19/2002

10/31/2002

10/18/2002

6/21/2002

6/21/2002

6/24/2002

6/24/2002

3/9/2002

3/9/2002

3/9/2002

4/14/2003

4/28/2003

4/28/2003

4/28/2003

4/28/2003

4/28/2003

4/28/2003

4/28/2003

Amount

1366lbs

1380lbs

2598 Ibs

1 2,000 Ibs

528 Ibs

14,200 Ibs

1268 Ibs

1354 Ibs

21 28 Ibs

221 5 Ibs

261 Ibs

1250 Ibs

958 Ibs

74 Ibs

23800

4 drums

25cy

20cy

20cy

25cy

20cy

20 cy

20 cy

20cy

20cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20cy

20 cy
20 cy

20cy

25cy

25cy

25cy

25cy

25cy

50cy

20cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

Roil-off :
Number

/

seavan

MHF-IP2

274394

274097

1 roll offs

274097

(BKRU026197)

BKRU026351

(BKRU025759)

(BKRU026268)

274383

(R2673ML)

(BKRU025750)

Manifest ;
Number -;-v ';
(Roll Off #)
X020544

WCS1

GN017

GN015

GN014

GN010

GN006

GN005

GN002

GN001

0403-11825

0203-11700

0103-11693

0503-11694

0503-11799

11545

80702

67526

67439

4227

4226

4224

4223

4223

4222

4221

4220

4219

4218

4217

4216

4196

4195

4194

4193

4192
4190

4189

4064

4063

4062

4061

4041

4040

4039

4038-07-0017

4038-09-0002

4038-09-0001

4038-07-0046

4038-07-0045

4038-07-0043

4038-07-0042

4038-07-0041

Disposal

Facility
Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Barnwell

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Brazoria County

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Total to
this site:

16 I

Total to
this site:

29 |

D

D
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Shaw Environmental, Inc

Waste Disposal Status

7/31/2003
9:00 AM

As of: May 2, 2003

v .Waste Stream
v , ^ % '•,- _ ^ • <£:'.. •

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Oversized Debris

Oversized Debris

Oversized Debris

Oversized Debris

Oversized Debris

Oversized Debris

Oversized Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debrs

Date
Shipped

4/28/2003

4/28/2003

4/28/2003

4/24/2003

4/23/2003

4/23/2003

4/23/2003

4/23/2003

4/17/2003

4/16/2003

4/16/2003

4/16/2003

4/15/2003

4/15/2003

4/11/2003

4/14/2003

4/14/2003

4/14/2003

4/14/2003

4/14/2003

4/14/2003

4/14/2003

4/14/2003

4/10/2003

4/10/2003

4/11/2003

4/10/2003

4/9/2003

4/7/2003

4/7/2003

4/4/2003

4/4/2003

2/25/2003

1/29/2003

1/23/2003

1/20/2003

1/17/2003

1/10/2003

12/19/2002

3/1/2003

2/21/2003

2/21/2003

2/21/2003

2/20/2003

2/20/2003

2/20/2003

2/20/2003

2/19/2003

2/19/2003

2/19/2003

2/13/2003

2/19/2003

2/12/2003

2/13/2003

/Amount

^ fr! . ; •

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20cy

20 cy

20 cy

20 cy

20 cy

20cy

20cy

20cy

20cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

20 cy

Roll-off
,, Number

(BKRU012967)

(BKRU025724)

(BKRU026107)

(BKRU012687)

(BKRU025718)

(BKRU012622)

(BKRU012719)

(BKRU025740)

(BKRU026267)

(BKRU012714)

(BKRU025188)

(BKRU012626)

(BKRU012645)

(BKRU025843)

274273

(BKRU012534)

(BKRU012979)

274107

274123

274399

274388

(BKRU025766)

274624

274001

274385

274383

274395

274108

274033

274103

274383

274395

274102

274273

274032

274631

274032

(BKRU012979)

274107

(BKRU012601)

274102

278932

(274935A)

(R2673ML)

(BKRU026436)

((025267)

(R25980AL)

(BKRU026458)

(790F)

274113

274396

274394

Manifest
Number
(Roll Off #\
4038-07-0040

4038-07-0039

4038-07-0038

4038-07-0037

4038-07-0036

4038-07-0035

4038-07-0034

4038-07-0033

4038-07-0032

4038-07-0031

4038-07-0030

4038-07-0029

4038-07-0028

4038-07-0027

4038-07-0026

4038-07-0025

4038-07-0024

4038-07-0023

4038-07-0022

4038-07-0021

4038-07-0020

4038-07-0019

4038-07-0018

4038-07-0016

4038-07-0015

4038-07-0014

4038-07-0013

4038-07-0012

4038-07-0011

4038-07-0010

4038-07-0009

4038-07-0008

4038-07-0007

4038-07-0006

4038-07-0005

4038-07-0004

4038-07-0003
4038-07-0002

4038-07-0001

4038-02-0043

4038-02-0042

4038-02-0041

4038-02-0040

4038-02-0039

4038-02-0038

4038-02-0037

4038-02-0036

4038-02-0035

4038-02-0034

4038-02-0033

4038-02-0032

4038-02-0031

4038-02-0030

4038-02-0029

Disposal

Facility
Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

D

D

Q
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Shaw Environmental, Inc

Waste Disposal Status

7/31/2003
9:00 AM

As of: May 2, 2003

Waste Stream ;

' , ' - • ! • ' . . • • ' • ' ' . " " ! .

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris
Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Construction Debris

Oversized lead

Oversized lead
Oversized lead

Oversized lead

Tavenor Soil

Oversized Debris

Oversized/lead debris (glove boxes)
Construction Debris

Am-241
Am-241 (Tavenor Sources)
PU-238

Flammable Solid, organic
Oxidizing liquid,

Hydrogen Peroxide

Batteries, wet, filled with acid

Corrosive liquid, acidic, inorganic
Corrosive Liquid, acidic, organic

Corrosive liquid, basic, inorganic

Corrosive solid, acidic, inorganic

Corrosive Solid, basic, inorganic
Flammable Liquid

Flammable Solid, inorganic
Haz-waste solid

Mercuric Acetate

Mineral oil

Non haz solid

Date
Shipped

2/13/200:
2/11/200;
2/11/200:
2/10/200:
2/10/200;
2/10/200;
2/10/200;
2/4/200C

2/3/200C

2/20/200C

1/23/2003

1/23/2003
1/20/2003

1/17/2003

1/15/2003

1/15/2003

1/9/2003
12/17/2002

11/20/2002

11/18/2002

11/14/2002

10/1/2002

9/24/2002

9/20/2002

8/16/2002

8/16/2002

7/24/2002

7/24/2002

5/7/2003

5/7/2003

5/7/2003

5/7/2003

5/8/2003

5/8/2003
12/12/2002

4/28/2003

2/10/2003
2/20/2003

11/13/2002

8/6/2002

8/6/2002

8/6/2002
8/6/2002

8/6/2002
8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002
8/6/2002

Amount ;
• ' '<"''. •£

520cy

!20cy

!20cy

120cy

!20cy

20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20 cy
20cy

20cy

20cy

20cy

20cy

20cy

25cy

25cy

23cy

23cy

207 cf
200 cf
400 cf
200 cf
3cy
20 cy
1 0 glove

20 cy
3 drums
1 drum

1 drum

18lbs

10lbs

18lbs

115 Ibs
110lbs

50 Ibs
12 Ibs
18 Ibs
20 Ibs
250 Ibs
10 Ibs
30 Ibs
5 Ibs

30 gallons
170 Ibs

< RollrOff
•'" Number,

274104

2741 0£

27427:

274631

274094

274638

274624
(790F)

278932

274096

274631

274390

274108

274113

274395

274033

274273

274395

274273

274306

274033

274110

274389

274382

(R25567ML)

(R25558ML)

(MHFU-1644)

(MHFU-1784)

BKRU025696

BKRU025845
BKRU025724

BKRU012987

NA (B-25)

274631

274108

Manifest
Number -^
(Roll Off #L
4038-02-0028

4038-02-0027

4038-02-0026

4038-02-0025

4038-02-0024

4038-02-0023

4038-02-0022

4038-02-0021

4038-02-0020

4038-02-0019

4038-02-0018

4038-02-0017

4038-02-0016

4038-02-0015

4038-02-0014

4038-02-0013

4038-02-0012

4038-02-0011

4038-02-0010

4038-02-0009

4038-02-0008

4038-02-0007

4038-02-0006

4038-02-0005

4038-02-0004

4038-02-0003

4038-02-0002

4038-02-0001

3104-01-0002

3104-01-0003
3104-01-0004

3104-01-0005

4038-06-0001
4038-07-0047

3104-01-0001
4038-07-0044

LANL-02
LANL-03

LANL-01

2779872

277972

2779872

2779872
2779872

2779872

2779872

2779872

2779872

2779872

2779872

2779872

2779872

2779872

2779872 i

Disposal • , •/; '.,';•.-'. ::

Facility •/' :'::' '"
Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

Envirocare Utah

LANL/Los Alamos, NM
NSSI/Houston

NSSI/Houston

SET Enviromental

SET Enviromental

SET Environmental

SET Environmental
SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

Total to
this site:

98
1

2 I
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Shaw Environmental, Inc 7/31/2003
9:00 AM

Waste Disposal Status
As of: May 2, 2003

• •".: Waste Stream
! : ' " • - \. ' '•

' ' / : ' . ' ' ' ' * ' ' •

Oxidizing solid, toxic

Paint Related Material

Phosphorous oxychloride

Toxic liquids

Toxic liquids, organic

Radium Needles

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

> Class C

• -i'Date'/,
Shipped

8/6/2002

8/6/2002

8/6/2002

8/6/2002

8/6/2002

6/25/2002

12/10/2002

11/15/2002

1/17/2003

11/13/2002

11/6/2002

4/22/2003

4/14/2003

4/28/2003

4/9/2003

4/3/2003

3/4/2003

2/27/2003

2/12/2003

1/23/2003

Amount

30 Ibs

70 Ibs

8 Ibs

25 Ibs

325 Ibs

5 drums

2085 Ibs

2353 Ibs

115 Ibs

2456 Ibs

2247 Ibs

1740 Ibs

1325 Ibs

1580 Ibs

331 7 Ibs

1435.94 Ibs

1095.69 Ibs

955.99 Ibs

1449.8 Ibs

59.87 Ibs

Roll-off
Number
'" ; >"/;• .' if,'

Manifest ;
Number"" ' -
(Roll Off #)

2779872

2779872

2779872

2779872

2779872

62502

GN016

GN009

GN008

GN004

GN003

03-GNW-010

03-GNW-009

03-GNW-008

03-GNW-007

03-GNW-006

03-GNW-005

03-GNW-004

03-GNW-003

03-GNW-001

Disposal

Facility
SET Environmental

SET Environmental

SET Environmental

SET Environmental

SET Environmental

US Ecology / Hanford

WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS
WCS

Total to
this site:

20
1

Total to
this site:

14
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EPA

D

START2 TDD: 06-01-12-0030
Technical Direction Document Amendment: A

U.S. EPA Region 6 Contract: 68-W-01-005
1445 Ross Avenue, Suite 1200 Roy F. Weston
Dallas, Texas 75202-2733

TDD - Signed by Tobin Osterberg/R6/USEPA/US on 01/14/2002 03:11:04 PM, according to Deborah Gick/start6/rfw-start/u

Purpose: Work Assignment Initiation Period: Base Period
Start Date:12/26/2001
Completion Date:02/08/2002

Project/Site Name: Webster-Gulf Nuclear WorkArea: CERCLA ASSESSMENT ACTIVITIES
Project Address: 202 W. Medical Center Blvd Activity: Enforcement Support
County: Harris Section of SOW: II.A.11
City, State Zip: Webster, TX Performance Based:No
SSID: 0 6 m d CERCLIS: TX0000605420

Authorized TDD Ceiling: Cost/Fee LOE

Previous Action(s): $48,750.00 

This Action: $0.00 0.0

New Total: $48,750.00 

Specific Elements
Description of Work:

Ammendment A is to change the completion date to 2/08/2002 due to work conditions at the site.

This TDD is under Work Assignment WAO112

1.) Coordinate with Steve Wyman (214-665-2792) or Verne McFarland (214-665-6617) of EPA to
assure the proper format for the files, index, and structure. The files shall be in the proper EPA format.

2.) Scan all pertinent documents located in the Webster - Gulf Nuclear facility. (See #1) Pertinent
documents are those that demonstrate a link to potentially responsible parties: ownership, operating,
generation of waste, decision regarding the disposal of waste, arranging the disposal of waste, or those
documents linking a radioactive source to a entity.

3.) Store all the scanned files on CDs, with appropriate index. (See #1)

4.) Provide 4 copies of each CD created.

5.) Return paper to bldg for disposal by clean-up contractor.

6.) Documents are suspected of being contaminated with Radioactivity take the necessary steps to
isolate the contamination and minimize any migration. (I.e. barriers, tents, disposables, etc.)

NOTE: This TDD originally executed manually by C. Stanley, CO on 12/21/01 and faxed to
contractor.

Coordinate with Task Monitor Greg Fife 214.665.6773

06-01-12-0030-A Webster-Gulf Nuclear 01/15/2002

(b) (4)

(b) (4)



D
D

Accounting and Appropriation Information

Line DCN IFMS Budget/FY Appropriatio Budget Org Program Object Site Project Cost Org
n Code Element Class Code

Code

1 SCR001 AAA 01 T 6ASOP 50102D 2505 06MD

SFO:
Amount

$0.00

D

D

>< , \ '-r-i; .-
Previous:

This Action:
Total:

Task Monitor Section

.-
$48,750.00

$0.00

$48,750.00

Funding Category
CERCLA General

- Signed by Henry Thompson/R6/USEPA/US on 01/11/2002 03:35:20 PM, according to Deborah Gick/start6/rfw-sj

Task Monitor: Greg Fife
Co-WAMs: Greg Fife/R6/USEPA/US

Date: 01/1 1/2002

[Project Officer Section • Signed by Linda Carter/R6/USEPA/US on 01/14/2002 09:49:35 AM, according to Debora]

Project Officer: Linda Carter _ Date: 01/14/2002 _

[Contracting Officer Section - Signed by Tobin Osterberg/R6/USEPA/US on 01/14/2002 03:11 :04 PM. according tq

Contracting Officer: Tobin Osterberg _ Date: 01/1 4/2002 _

[Contractor Section - Signed by Robert Beck/start6/rfw-start/us on 01/15/2002 09:43:39 AM. according to /rfw-stj

0 No During the past three (3) calendar years has your company, or any of your employees that will be
Q Yes working at this site, previously performed work at this site/facility?

Contractor Contact: Robert Beck Date: 01/1 5/2002

D

06-01 -12-0030 -A Webster-Gulf Nuclear 01/15/2002
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